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FOREWORD

This joint report was prepared by the Vehicle Equipment Divi-
sion, Air Force Flight Dynamics Laboratory (FEE) and by the ASD
Computer Center (ADDS), Wright-Patterson Air Force Base, Ohio. The
report contains the results of an in-house research program to de-
velop a computer program for the utilization of a vibration pre-
diction technique applied to equipments mounted in fighter air-
craft.

This work was conducted from 21 March 1976 to 15 April 1977
under Task 61460412 with Robert W. Sevy as project engineer and

under Problem Number D760078 with Mark N. Haller as mathematician.

iii



AFFDL-TR-77-101

Section

II

LI

TABLE OF CONTENTS

Title
Introduction
1.0 Approach
1.1 Fuselage Vibration Behavior
Flex Function
1.0 Derivation

2.0

3.0

1.1 Further Adjustments

Flex Function Display

2.1 Low and High Frequency Boost
2.2 Boundary Layer Spectra
Prediction Equations

3.1 Special Functions

3.2 Equipment Mounting Categories

Programming

1.0
2.0

3.0

Program
Program Preparation
2.1 Execution
2.2 Functions Available for Plotting
Program Deck Setup and Card Preparation
3.1 Job Deck Setup
3.1.1 Input Data Deck Setup
3.1.1.1 Summary of Input Data Card
Structure

3.1.2 Card Preparation for Input Data
3.1.2.1 DESCRIPTION Card
3.1.2.2 ALTITUDE-MACH NUMBER Card
3.1.2.3 AIRCRAFT PARAMETERS Card
3.1.2.4 PROFILE PARAMETERS and

SPECIAL VALUES Card
3.1.2.5 FIRST BENDING MODE VALUES
Card
3.1.2.6 SECOND BENDING MODE VALUES
Card
3.1.2.7 FINISH Card
3.1.3 Deck Setup Card Forms ("'Source"
and "Binary")
3.1.3.1 Source Card Form
3.1.3.2 Binary Card Form
3.1.4 Plot Programs ("On-Line'" and
"Ooff-Line")
3.1.4.1 On-Line
3.1.4.2 Off-Line
3.1.4.3 Keyboard Visual Display

32

33

34
35

35
35
36

37
37
38
39



AFFDL-TR-77-101

TABLE OF CONTENTS (CONTINUED)

Section Title
v Applications
1.0 Examples
1.1 F-4 (Skin)
1.2 F=16 (E.C.Cs)
1.3 F-4 (Instrument Panel, Non-isolated)
1.4 A-7D (Instrument Panel, Isolated)
1.5 F-15 (Black Box Input, Shock Mounted)
1.6 F-15 (Black Box Response, Shock Mounted)
\ Review
1.0 Discussion
1.1 Instrument Panels
1.2 Skin
1.3 Buffet Turn
1.4 Forward Looking Radar Zone
1.5 Sinusoidals
1.6 Determining Rs
1.7 Future Work Areas
Appendix A: Aerodynamic Properties
Appendix B: Aircraft Mode Shapes (Fuselage)
Appendix C: Transfer Functions =-- Low, Medium, and
High Frequency
Appendix D: Special Functions
Appendix E: Equipment Mounting Categories
Appendix F: Computer Program
References
Bibliography

vi

76

93

104

113

129

205

206



AFFDL-TR-77-101

Figure

10
11
12
13
14

15

16
17

18

19
20

21

LIST OF ILLUSTRATIONS

Title

Derivation of the Flex Function and Associated
Integral

Typical Flex Function for Low Frequency Rolloff
Typical Flex Function for High Frequency Rolloff
Flex Function with Low Frequency Boost

Flex Function with High Frequency Boost

Flex Function Applied to the Aircraft Boundary Layer
Input Data Cards, RF-4C Skin

Location of Skin Response, RF-4C

Predicted Response of Skin, RF-4C

Input Data Cards, FCC, F-16

Location of Vibration Input to FCC, F-16
Predicted Vibration Input to FCC, F-16

Input Data Cards, RAI, RF-4C

Location of RAI, Aft Instrument Panel, RF-4C

Predicted Vibration Input to RAI, Instrument
Panel, Non-Isolated, RF-4C

Input Data Cards, RFI, A-7D
Location of RFI, Instrument Panel, Isolated, A-7D

Predicted Vibration Input to RFI, Instrument Panel,
Isolated, A-7D

Input Data Cards, APX-76, F-15
Location of APX-76, Isolated, F-15

Predicted Input to APX-76, Isolated, F-15, for SANDL
Flight

vii

Page

11
12
14
41
43
44
45
46
47
48

49

50
52

53

55
56
57

59



AFFDL-TR-77-101

Figure

22

23

24

25

B-1

B-2

B-4

B-5

B-7

B-8

B-10

B-11

LIST OF ILLUSTRATIONS (CONTINUED)

Title

Predicted Input to APX-76, Isolated, F-15, for

Buffet Turn

Input Data Cards, APX-76 Response, F-15

Predicted Response of APX-76, F-15, for SANDL

Flight

Predicted Response of APX-76, F-15 for Buffet

Turn

Appendix A

The Slope Factor, B”, as a Function of fo,

Conversion Chart (dB as a Function of P(f))

Example of P(f) as a Function of Frequency

Appendix B

Mode Shape (FBBVS) of
Mode Shape (SBBVS) of
F-16 Aircraft Showing
Mode Shape (FBBVS) of
Mode Shape (SBBVS) of
F-15 Aircraft Showing

Mode Shape (FBBVS) of

F-111 Aircraft Showing the x and L Parameters

Mode Shape (FBBVS) of

Mode Shape (SBBVS) of

RF-4C Aircraft Showing the x and L Parameters

the F-16
the F-16
the x and L Parameters
the F-15
the F-15
the x and L Parameters

the F-111

the RF-4C

the RF-4C

vidd

60

61

62

63

73
74

75

79
80
81
82
83
84
85
86
87
88

89



AFFDL-TR-77-101

Figure
B-12
B-13

B-14

c-1

C-2a

C-2b

C-3a

C-3b

C-3c

C-3d

C-3e

LIST OF ILLUSTRATIONS (CONTINUED)

Title
Mode Shape (FBBVS) of the A-7D
Mode Shape (SBBVS) of the A-7D

A-7D Aircraft Showing the x and L Parameters

Appendix C

Low Frequency Transfer Function, L(f), for Fighter
Aircraft Fuselage

Medium Frequency Transfer Function, M(f), for
Fighter Aircraft

Attenuation of Mm(f) as a Function of RS

High Frequency Transfer Function, H(f), for Fighter
Aircraft

Frequency and Amplitude Attenuation of H (f) as a
Function of RS "

Attenuation of H (f) as a Function of Equipment
m
Weight

Surface Weight Density for Aircraft Materials and
Their Thicknesses

Attenuation of Hm(f) as a Function Surface Weight
Density

Appendix D
Location on Aircraft of Xpps Xpo X
Special Function, SBT(f), for Buffet Turn
Location on Aircraft of D Parameter

Special Function, ST(f), for Takeoff

Special Function, SL(f), for Landing

1x

95

97

98

99

100

101

102

103

106

108

109

110

LEL



AFFDL-TR-77-101

Figure

D-6

E-3a
E-3b

E-4

E-6

E-7

Table

LIST OF ILLUSTRATIONS (CONTINUED)

Special Function, STB(f), for Low Frequency Atmos-
pheric Turbulence 112
Appendix E

Transfer Function for Category I(a) 118
Transfer Function for Category I(b) 119
Transfer Function for Category II(a) 120
Transfer Function for Category II(b) 12:].
Transfer Function for Category III(a) 122
Transfer Function for Category III(b) 123
Transfer Function for Category V 124
Midspan Location of R(f) 125
Midspan Locations of R(f) for Instrument Panels 126
Transfer Function for Category VI 127

LIST OF TABLES

Title Page
Card Usage Guidance -- Bending Mode Data 27

Recommended Center Frequencies of Y(f) when f is
Either Unknown or Unspecified 31

Parametric Values for First and Second Bending Modes 96

Downstream Distance (x) for Special Functions
SBT(f), ST(f), SL(f) 105

Transfer Function Categories for Equipments Mounted
in Fighter Aircraft 115



AFFDL-TR-77-101

SYMBOLS

angle (rads)
slope factor, low frequency rolloff
slope factor, high frequency rolloff

form factor for low frequency rolloff segment of flex
function

form factor for high frequency rolloff segment of flex
function

locator frequency, low frequency rolloff (rads/sec)
locator frequency, high frequency rolloff (rads/sec)
locator frequency, low frequency rolloff (Hz)

locator frequency, high frequency rolloff (Hz)
frequency value at x (given fo) (Hz)

frequency value at x” (given fo’) (Hz)

first fuselage bending mode, vertical, symmetric (Hz)
second fuselage bending mode, vertical, symmetric (Hz)
center, or resonance frequency of Y(f)

acceleration, rms (ft/secz)

normalizing frequency ratio, low frequency rolloff; also
aerodynamic distance downstream from A/C nose (ft)

aerodynamic distance downstream - from A/C nose to equip-
ment location (ft)

value of x to A/C mid chord at wing - fuselage junction (ft)
value of x to main landing gear strut (ft)
normalizing frequency ratio, high frequency rolloff

integral of the flex function

%



AFFDL-TR-77-101

SYMBOLS (CONTINUED)

60 boundary layer thickness, zero altitude (ft)
6b boundary layer thickness at altitude (ft)

H altitude (ft)

c speed of sound (ft/sec)

q dynamic pressure (PSF)

U free stream velocity (ft/sec)

M mach number

Po density of air at zero altitude (slug/ft3)

P density of air at altitude (slug/ft3)

P(f) pressure spectral density (dynes/cmz)z/ﬁz

¢n(x) normalized mode shape (fuselage)

L(f) low frequency transfer function of primary structure
Lm(f) maximum value of L(f)

M(f) medium frequency transfer function of primary structure

Mm(f) maximum value of M(f)

H(f) high frequency transfer function of primary structure
(aircraft skin)

G(f) primary structure response, (gZ/Hz)

Y(f) transfer function of equipments mounted on secondary structure

Ym(f) maximum value of Y(f)
YI(a) Y(f) for equipment mounting category, I(a)
R(f) response of secondary structure (gz/Hz)

€ load offset distance from maximum response location on sec-
ondary structure (in)

el



AFFDL-TR-77-101
SYMBOLS (CONTINUED)

Re(f) adjusted value of R(f) due to € (gZ/Hz)
S_..(f) special function for the buffet turn flight phase

P_..(f) pressure spectral density spe&trum of a fighter air-
craft during buffet turn (PSF"/Hz)

ST(f) special function for the takeoff phase

PT(f) equivalent pressure spectral density spectrum of an
aircraft during the takeoff phase (PSF /Hz)

SL(f) special function of an aircraft during the landing phase

PL(f) equivalent pressure spectral gensity spectrum of an aircraft
during the landing phase (PSF"/Hz)

RS distance in from the skin (inches)
WE equipment weight (1bs)
Wy surface density of skin (1bs/ft2)

Pm(f) maximum value of P(f) (dynes/cmz)Z/Hz

Hm(f) maximum value of H(f)

PmBT maximum value of P(f) during buffet turn (dynes/cmZ)Z/Hz
Re U x/v = Reynolds number at distance x

v kinematic viscosity at altitude (ft2/sec)

m modal mass (slugs)

E Young's modulus (1bs/1n2)

T plate moment of inertia (bt3/12)

t plate thickness (inches)

L length of aircraft fuselage (inches)

A length of first bending mode, secondary structure (inches)
fc center frequency of transfer functions for equipment cate-

gories and of special functions

xiii



AFFDL-TR-77-101
SYMBOLS (CONTINUED)

D nominal fuselage diameter at x = Xp (inches)

LM(f) maximum value of low frequency transfer function, first
bending mode (dB)

Lz(f) maximum value of low frequency transfer function, second
M P
bending mode (dB)

xiv



AFFDL-TR-77-101

SECTION I

INTRODUCTION

From the equipment design and the functional test and analysis
viewpoint, it is important that the predicted vibration spectra of
fighter aircraft equipments emulate the real vibration histories
as closely as the forecasting technology will allow. To do this,
it is necessary to be able to portray the variform vibration spectra
as the aircraft cycles through a variety of flight conditions, atti-
tudes, and phases that, when seen in terms of their sequential assem-
bly, constitutes a vibrational representation of the mission flight
profile. Spectral fidelity is important not only from the viewpoint
of the reversible*, functional failure -- a failure that underlines
the interrelationship between the vibration spectral details and the
concomittant equipment malfunction -- its importance is stressed
again when vibration test inputs are chosen for the long-time test
spectra associated with various reliability test philosophies. Here,
premature fatigue failure often results because the vibration test
spectrum exceeds the in situ spectrum; or more explicitly, fails to
adequately mirror the real vibration environment relative to the
spectral details, and to the real time of exposure.

1.0 Approach

The detailed development of the vibration prediction method
utilized in this program is found in Reference 1. However, for re-
view purposes, it is useful to briefly survey major elements of the

technique.

* change the spectrum and the equipment resumes operation
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1.1 Fuselage Vibration Behavior

The aircraft fuselage response is subdivided into three
regimes: the low frequency region, dominated by the fuselage body
bending modes; the medium frequency region, determined by the re-
sponse of the internal structure; and the high frequency domain,
which is established by the aircraft skin contributions. Three
transfer functions L(f), M(f), and H(f) are assigned to these regions:
low, medium, and high, respectively.

The boundary layer pressure spectral density P(f) is trans-
ferred through L(f), M(f), and H(f) to produce a structural response
spectrum, G(f), which, in turn, is attenuated and further transformed
by other functions as one progresses into the aircraft interior.

P(f) and the three transfer functions are variants of the same basic
function, the derivation of which is developed fully in Section II.
Other special variants of this same function are employed to account
for a variety of equipment mounting methods. A further variation

is invoked to simulate a number of aircraft phases and maneuvers —-
all are discussed in Section III and all are detailed in their appli-
cable Appendices. Section III deséribes the computer program and

its operating procedures, taken from the viewpoint of the user.
Section IV demonstrates the applications of the prediction method and
the program as it is applied to a number of aircraft equipment mounting
methods and flight conditions. Appendix F contains the complete com-

puter program in FORTRAN IV.
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SECTION II

FLEX FUNCTION

1.0 Derivation

A rather detailed discussion of the flex function and its der-
ivation is found in reference 1. But since we intend to expand on
the earlier work and, moreover, since the function operates as the
central mechanism of the computer program, a review of the main
elements is essential.

Consider the following function and its mirror image:

D
]

arctan A (1)
® = m - arctan A (2)
where: 6 = angle (rads)
A = 28(ul ) /1~ (/v )*
w = angular frequency (rads/Hz)
w ,wo = locator frequency (rads/Hz)

B,B” = slope factor

Equations (1) and (2) combine graphically to form a bandpass
characteristic (Figure la). Equation (1) describes the low frequency
roll-off; equation (2) the high frequency roll-off. Note that in
this form, frequency translation occurs by control of wo(wo‘). Slope

control is readily obtained by adjustment of B(B”). These flexible
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and useful properties, by which response functions may be described
using only four notations, will become more obvious'a little later
on.
1.1 Further Adjustments

However, there remains an objection to the curve in this
form owing to the asymptotic properties of the function. That is,
w/wo must approach infinity in order that 6 - m. Since T represents
the curve maxima, and it is the maxima that we intend to reference
when utilizing the functions, we must readjust the curves vertically
to obtain a value of 6 = m at a real, finite value of m/wo. This

we do as follows:

e/ex (arctan A)/ex (3)

e/ex, (m - arctan A)/ex, (4)

2
where: ex = grctan PBx/l—(x) ]

and: ex, = n—arctan[?B‘x‘/l—(x’)zj

The curves are now shown as Figure 1(b) and appear in normalized
form, that is, the maximum value is unity at 6 = ex and 6 = ex‘
We may let the functions represent a pertinent variable,

say acceleration (a), by the following substitutions.

Let: 6/6 =K a
x

and: a = 1/K(arctan A)/ex (5)

where: (arctan A)/ex = g(m/wo)
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when: w = X0 _, then g(x) = 1.0

and a = a
max

From inspection of (5), 1/K = . If we substitute this

into (5), we have a generalized form for the independent variable, a:
a= amax[(arctan A)/ex] (6)

o <w/w_ <x

(¢]

Operating similarly for the high frequency roll-off portion

of the flex function we have:

& [ (m=arctan A)/ex,] (7

-

x" < wlwg.

A good deal of the time we will be concerned with mean
squared values of the acceleration and the acceleration power spectral

densities. Thus, (6) and (7) may be squared as follows:

Y . e [ (arctan A)/ex]2 (8)

[V
[

m.

2 2 2
_ . [ (m-arctan A)/ex,]

m

(9)

(V)
[

The squared curves are shown in Figure 1(c). When using power spec-
tral densities, we will also be concerned with overall mean squared

acceleration, thus the integrals of (8) and (9) appear as follows:

Ix a2
a max

x
j; [ (arctan A)/ex]zd(w/wo) (10)
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»
-

x
I: = aiax j; [(r-arctan A)/ex,]2 d(m/wo,) (@l i)

Figures 1(d) and (e) show the integrals of the low and high frequency
curves, respectively. And since most of the time we will use the
log of the independent variable a2 (referred to aiax) we present (8)

and (9) as follows:

dB

lOloglO[(arctan A)/ex]2 (12)

dB

10loglo[(ﬂ—arctan A)/ex,]2 (13)

Also, since we will be using hertz for the frequency variable, we
substitute f in lieu of w and 180° for m. The final set of curves
are shown in Figure 1(f).
2.0 Flex Function Display

Values of x and x” were chosen for the low and high frequency
functions as were values of B and B”. Since x and x” represent the
frequency ratios of the low and high frequency function at which nor-
malization of the ordinate value occurs, they are identified, in
truncated computerese, as NORM. FREQ. Both parametrics were selected
to cover the range of vibration spectra that one associates with the
primary structure of aircraft viewed over a wide range of structural
locations and flight conditions. Figures 2 and 3 show a typical low
and high frequency curve for x = NORM. FREQ. = 2.00 and x” = NORM.
FREQ. = 0.500, respectively. The B(B”) parameters are shown also on
the figures as curve families having B and B” in the following grad-

uations: 0.1, 0.2, 0.4, 0.6, 0.8 and 1.0.
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2.1 Low Frequency Boost

If we examine the arctan portion of, say, equation (1),
we note that the numerator is of the form ZB(w/wo)a, where o =1
for the functions represented by Figures 2 and 3. However, by
allowing o to go to zero a novel but useful low frequency pre-
emphasis results (Figure 4). In short, the curves (in the low fre-
quencies) are raised; given bass boost, as the audiophiles are fond
of saying. Such a phenomena corresponds to what happens to the air-
craft vibration spectra as the aircraft passes through certain stages
of its flight profile -- for example, during taxi, takeoff roll, the
dumping of speed brakes, or flaps; and during gunfire or inflight
refueling phases. Note that we may make o a function of time and,
operating within the limits of a« = 1 and o = 0, we are able, in a
gradual, continuous, and reversible way, to effect the smooth trans-
ition from one state to the other. This property is of significance
when we view the function as a programmable system capable of de-
scribing a useful variety of flight vibration phases.

Notice that identical variations can be reflected into the
high frequency rolloff curve (equation 13) by assigning an o’ within
the interval of 1 and 2. Figure 5 shows a set of functions for a” =
2.00. From here on out, alpha will follow the same diacritic sym-
bolism as has been assigned to the other high and low frequency roll-
off parameters. Thus, o is assigned to the low frequency rolloff
equation and o” refers to the exponent for the high frequency rolloff
case. Also, note that unless o and a” are specifically stated, their

values are always presumed to be unity.

10
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2.2 Boundary Layer Spectra
If we choose x* = .01 for the high frequency rolloff func-

tion we will obtain a form characterized by a relatively expansive,
flat spectrum in the lower frequency part of the curve. Moreover,
if we select somewhat different values of B” (0.2, 0.3, 0.4, 0.6,
0.8, 1.0, 1.5) we will have defined a family of curves that will
serve to provide a good fit for the pressure spectral density of the
boundary layer for a large number of aircraft flight conditioms.
The boundary layer curves are shown as Figure 6.
3.0 Prediction Equations

The flex function is broken out into the forms and relationships
to be used in the computer program. First, the equations are stated

in order of progression.
P(f) [¢ (L(£), M(f), H(E)] = G(£) (14)

where:

P(f) = the boundary layer pressure spectral density at
some downstream distance (x) on the aircraft
surface.

¢n(x)L(f) = the product of the bending mode shape, ¢n(x),

at downstream distance, x, and the low fre-
quency transfer function, L(f), of the air-
craft fuselage.

M(f) = the medium frequency transfer function of the air-
craft fuselage internal structure.

H(f) = the high frequency transfer function of the fuselage
skin.

G(f) = thﬁ PSD response of the aircraft primary structure
(g"/Hz).

13
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The term, primary structure, is defined as that structure of the air-
craft which comprises the main load carrying members or elements of
the aircraft. Examples of primary structure are skin, frames, rings,
bulkheads (periphery), stringers and includes those consoles struc-
turally integrated with the aircraft outer walls.

The working forms for P(f) are described in Appendix A and are
listed as equations A-1, A-2, A-3, and A-4.

The mode shape, ¢n(x), is a function of aircraft type and is
included in Appendix B for typical aircraft. The aircraft structural
transfer functions L(f), M(f), and H(f) are listed in Appendix C
together with appropriate tables.

3.1 Special Functions

Certain flight phases, that deviate from the straight and
level condition, are introduced by operating on P(f) with special

functions designated, S(f).

P(£)Spp(f) = Poo(f) (15)
P(£)Sy (£) = Py (£) (16)
P(£)S,(f) = P(f) (17)
P(£)S; (£f) = P (£) (18)

where:

SBT(f) = Special function for the buffet turn flight
phase.

f) = Pressure spectral density spectrgm of a fighter
aircraft during buffet turn (PSF"/Hz).

Py

15
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ST(f) = Special function for the takeoff phase.
PT(f) = Equivalent pressure spectral density spectrug

of an aircraft during the takeoff phase (PSF /Hz).

SL(f) = Special function of an aircraft during the landing
phase.
PL(f) = Equivalent pressure spectral density spectrum of

an aircraft during the landing phase (PSF"/Hz).

STB(f) = Special function for low frequency atmospheric
turbulence.

These special functions together with their appropriate

tables, curves, and explanations are found in Appendix D.

The second set of basic equations is as follows:
G(f) Y(f) = R(f) (19)

where:

XY (£)

the transfer function for equipments mounted on
secondary structure.

the PSD response of the secondary structure, or the
inEut to the aircraft equipment, mounted thereon
(g"/Hz).

R(f)

Secondary structure is defined as that structure to which
equipment is attached onto or contained in and whose mounting points
terminate at the outer frame, skin, stringers, bulkheads, floors,
spars or cast framing of the primary structure. Examples of secondary
structure are instrument panels, trays, racks, brackets, shelves,
trusses, beams, and consoles.

The final equations apply to those equipment mounting con-
figurations in which isolated equipment are mounted on secondary

structure:

R(E) Y )(f) = a(f) (20)

I(a

16
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where:
a(f) = The response of the isolated equipments (g2/Hz).

YI(a)(f) = Transfer function for equipment mounted on
isolators.

R(f) = Response of secondary,structure (instrument panels,
shelves, or racks) (g /Hz).
3.2 Equipment Mounting Categories
How and when G(f), Y(f), and a(f) are used depends upon
what, how, and where the equipment is mounted in the aircraft -- and
this is established by reference to equipment mounting categories
and their associated transfer functions which are classified as

follows:

Category I - Equipment(s) attached to primary structure
a. Isolated. Equipment(s) attached to primary structure
through vibration isolators.
b. Non-Isolated. Equipment(s) directly attached to primary

structure.

Category II - Equipment attached to instrument panels
al Isolated. Equipment(s) whose instrument panel is attached
to primary structure through vibration isolators.
b. Non-Isolated. Equipment(s) whose instrument panel is di-

rectly attached to primary structure.

Category III - Equipment(s) mounted on shelves or in racks
a. Isolated. Equipment(s) attached to shelves or in racks -

with shelf or rack isolated.

17
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b Non-Isolated. Equipment(s) attached to shelves or racks -
with shelf or rack non-isolated.
Category IV - Equipment(s) that is isolated and mounted on shelves
or in racks.
a Category III(a) with equipment(s) isolated.
b. Category III(b) with equipment (s) isolated.

Category V - Lightweight equipment items directly attached to pri-
mary structure via light bracketry.

Category VI - Equipment(s) mounted to or on the bulkhead of the for-
ward looking radar (FLR).

The categories of transfer functions, their tables, curves,

and applications are found in Appendix E.
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SECTION III

PROGRAMMING

The equations shown in Paragraph 3 of Section II for predicting
power spectral density inputs to aircraft equipment are laborious
to evaluate - given many selected frequencies over a relatively wide
band. And, even though these equations are few in number and are
not of themselves complex, a digital computer program was, nonethe-
less, strongly suggested. Such a program, therefore, was prepared
to evaluate the prediction equations at a frequency resolution suf-
ficiently fine to produce quality plots and in the combinations and
sequences required by the particular set of input data which de-
scribes the aircraft flight profile.

Conceptually, the program is so designed that a minimum of in-
formation on flight conditions is required as input for predicting
the vibration profiles of the aircraft structure and equipments.

The input data consists, chiefly, of numerical values and descriptive
information concerning such flight parameters as aircraft type, al-
titude, Mach number, equipment weight, mounting categories, and
flight maneuvers.

For output, the values of the particular transfer and response
functions, which were a part of the prediction process, are printed
in tabular form and presented as a function of frequency. If de-

sired, plots of these results can be produced on peripheral plotters.
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1.0 Program

The program consists of a relatively large main section which,
in its operation, 'calls' approximately a dozen subroutines. The
structure is simple.
2.0 Program Preparation

The program is prepared for execution by first punching numerical
and alpha-numeric descriptive information for key aircraft and flight
profile parameters on cards, in specified field locations; then in-
serting these cards in the program deck at its end.

2.1 Execution

On program execution, tabulations of the input, the transfer
and the response functions are printed (dB as a function of frequency).
The information necessary for producing plots of these tabulated
values is transferred in a device-independent, standard form from
central memory to a permanent file located in mass storage.

In the final step, plots of all or selected transfer func-
tions are obtained by executing a small post-processor program con-
taining a plot-directive card which is inserted by the user. This
program provides for transfer of the plot information from the per-
manent file to central memory and also provides a "write'", on magnetic
tape, of information necessary for a plot of each of the functions
specified on the plot-directive card. This tape is mounted on a CALCOMP

plotter to produce the plots.
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Before we proceed to the program deck card order -- the
plot, the keyboard instructions, and, finally, the card preparation --
it is useful to note that the basic language and format of the pro-
gram (Appendix F) is Fortran IV and as such may be readily adapted
to other computer facilities. However, certain address characteris-
tics of the card arrays, the plotting, the display instructions re-
flect the needs of the individual computer facility; and the
demands of its terminals. 1In this report, the ASD Computer Facility
and Terminals are invoked -- elsewhere, the reader is invited to
consult local computer services.

*
2.2 Functions Available for Plotting

Categories Ia, IIa, IIb, IIIa, IIIb, V, VI

Straight and Level P(E) ;. GLE)s Y(£)5 R(E)
Buffet-Turn PBT(f), GBT(f), Yi(£)s RBT(f)
Takeoff PT(f), GT(f), Y (), RT(f)
Landing P, (£), G, (£), Y(f), RL(f)
Turbulence PTB(f), GTB(f), Y.(E)s RTB(f)

Categories IVa and IVb

Straight and Level P(f), G(f), Y(f), R(f), Y,,(f), A(f)

Buf fet-Turn Ry E)s Ggr(£) Y(£), Ryp(f), Y, (), Ap ()
Takeof f PT(f), GT(f), Y(£), R.(f), YlA(f)’ AT(f)
Landing P, (£), G (), Y(£), R (£), Y,,(), A (f)
Turbulence PTB(f), GTB(f), Y(£), RTB(f)’ YlA(f)’ ATB(f)

* See Appendices D and E
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Category Ib
Straight and Level P(f); G(E)
Buffet-Turn Por (), Gy (£)
Takeoff PT(f)’ G (£)
Landing PL(f)’ GL(f)
Turbulence PTB(f), GTB(f)
Execution is essentially sequential -- the only important branch is

a loop from the program end back to the beginning in order to repeat
the process whenever the aircraft flight parameters change. All
other branches terminate at nearby statements.

Transfer and response functions can be plotted on a CALCOMP
(incremental) plotter. Calls are made to selected subroutines in
the DISSPLA* software system for the desired data display.

Salient features of program design are summarized below.

Language: FORTRAN IV

Digital Computer: Control Data Corp., 6600 and
Cyber 73 computers

Central Memory
Requirements: 120,000 (octal) words for compiler;
program, and plot subroutines

Word Size: 10 characters

Variable Name
Size: 6 characters, maximum

Input Data: Punched on 80-column cards

* The acronym for "Display Integrated Software System, and Plotting
Language,'" developed and sold by the Integrated Software Systems
Corp., San Diego, CA.
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Output: 135-column printed tabulations and
off-line plots

Library Mathe-
matical Functions: Common logarithm and arc-tangent
(double argument)

3.0 Program Deck Setup and Card Preparation

3.1 Job Deck Setup

The first step in the procedure to obtain plots of the

predicted vibration spectra requires the execution of the program,
VIPRF. Upon execution, a printed output is produced; likewise,
the plot information is transferred to a permanent file.

The following illustration shows the structure of the card

deck setup for program execution.

T ——p — e ———— —— e

Lo o5 ENDCTF-RECORT TokI
e s

! IIllllllili”lli!llﬂ1111"152!11"2!!111!7111‘]51!Hil)!llﬂl!u“uli”llllﬂil51515455ﬁs?ili!“ilili!“““ﬂﬂﬂ"

"
llllIII'IIIIIIIIIIIIIIIIIIIIIIIIIlIIIIlllllllllllllllllllllll

-_—
—_.— e
—_— -

00000
§ 0T
| O L

221222222222122222222222122222212222222222222222222222212222222222222
33133 333J333333333333333333333333333333333333333333333333333333333333
1444144|4lll‘4444444441444444444‘4!44‘!444444444444444‘4‘4&‘44444‘44
5555555555555555555555555555555555555555555555555555555555555555555555
b 68655555655Siiiiii555555GGSEEGGEGEEG56665556655656556555555555555‘55

23



AFFDL-TR-77-101

The second and final step in the procedure involves ex-
ecution of either the ONLINE or the OFFLINE, DISSPLA, post-processor
plot program. In this phase, plot information is obtained from the
permanent file (previously generated); then, plots are produced
either on-line or off-line, in this case, utilizing a CALCOMP plotter.

The structure of the deck setup is shown in the following
illustration.
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3.1.1 Input Data Deck Setup
Program input data is entered on the cards shown in

the next illustration. Note that the cards must be inserted in the
deck in the indicated order.

) J/ﬂ__ e
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8 & nn n

,IIIU 0ll0Ulllﬂﬂlﬂﬂnﬂllﬂﬂllﬁalllﬂllllﬂllﬂllnﬂﬂﬂlllﬂﬂlﬂﬂuhlﬁ

The Description, the Altitude-Mach Number, and the

Aircraft Parameter cards must always be prepared and inserted in
the deck.

The Profile Parameters and Special Values cards must
always be inserted. If the values are already stored in the program
(as is, currently, the case for the F-4, F-15, F-16, F-111, and the
A-7), then a blank card must be inserted. Any profile parameter or
special value can be changed, however, by entering the desired value
on the normally blank card. This feature permits the user to "write
over" the stored values as the situation requires. If an aircraft
different from the stored group is chosen, then a Profile Parameters
and Special Values card must be inserted with appropriate entries.
Note that in either case, a card must be inserted, blank or not.

The procedural mechanics are more complex when
dealing with the first and second bending mode value cards. Here,
the combination of orders of proper card usage are such that special
guidance must be provided in the form of a summary aid and a table,
both of which now follow.

3.1.1.1 Summary of Input Data Card Structure
We return to the last illustration to sum-
marize the rules of order and procedure concerning the card struc-

ture of the input data. The summary also makes reference to special
guidance in the form of Table I.
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Cards

a,b;e

Remarks

These cards must always be prepared and inserted in

the deck.

A blank card is normally inserted in the deck if air-
craft is of the previously stored group (see 3.1.1).
Stored values may be written-over by inserting desired
values on the blank card. For aircraft not of the
stored group, enter appropriate values on the blank

card (see Table I).

Both card sets are normally omitted if the aircraft
is of the previously stored group; however, if data

changes are required, see Table I.

The FINISH card must always be inserted at the end

of a set of data cards.
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3.1.2 Card Preparation for Input Data

Each card example is shown in proper sequence,
selected and punched with the input data for the program. Included
are column identifications, associated nomenclature, and explanatory
references.

3.1.2.1 DESCRIPTION Card

F-4 UNLORIED SKIN  SANDIL

78 0TI I8 N5 27282030 23 353537 3839 40 4142 93 4145 45 47 48 43 50 51 32 52 54 55 56 47 WA SR G2 E1 €2 65 O &

g | Lels o[sleliefooul* - w[e[a[ue of [a]a[ala af: [a[a[s[w[s[Ts]S[s[s[al=ls[e e [ela o[ s a]x,

ouuuoofudﬂceoo ouoﬁﬁﬁﬁi‘ﬁﬁbooo!ooouo00ooﬁﬁﬁﬁﬁuouocdddﬁﬁﬁﬁﬁddhﬁuu‘uﬁu
202223242526 27 28 29 20031 32 33 34 35 35 37 33 39 40{41 42 43 44 45 45 47 48 42 52[51 52 53 54 55 56 57 53 53 (0{61 525)51‘.:.3.’“'3(1'51
1

12345678 51001R215M15151218192
LR B S T e 1 M 1 O 1 6 ) (O T 5 16 U 80 2 6 1 P 100 0 1 1 TV

Aircraft Type

COL. 10  Aircraft Type (center aircraft designation in 10-column
field to obtain centering plot titles)

Note that the following aircraft types occupy a specific columnar
order because certain of their values (Profile Parameters and Special
Values; First and Second Bending Mode values) have been previously
stored in the program.

COL.

5
6 Enter on card exactly as specified here.

This order requirement also holds for any future aircraft, so stored.
For example, the A-10 would occupy columns &4 through 7.

Equipment Description

COL. 11-30 Name of equipment item or location (center name in 20-
column field to obtain centering in plot titles)

Flight Condition

COL. 31-35 SANDL, straight and level
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COL. 31-32 BT, buffet—turn* (see Appendix D)
COL. 31-37 TAKEOFF, takeoff (see Appendix D)
COL. 31-37 LANDING, landing (see Appendix D)
COL. 31-32 TB, turbulence* (see Appendix D)

*Requires a straight and level reference flight condition that must
be entered in the Altitude-Mach Number card (see 3.1.2.2).

Plot Selection

COL. 41-50 Leave all columns blank if only the plot of the final
response function is desired [G(f), R(f), or A(f)].

COL. 41-43 Enter ALL, if plots of all of the special, transfer, and
response functions are desired.

3.1.2.2 Altitude-Mach Number Card

000, .77

1234 6§ 78 M2 11»1‘]xl}\!il:?lf’?:]?-‘:i 262729233031 323334253637 3823940 414243414546474049305

TG R R R R ]

imruLe LA

0 uoaooo‘oocooucnuolacooooooco’ooooooooooioooooaoooo}oom
123 %5 8678 90M 1213 14 15 16 17 13 19 26{21 22 23 24 25 26 27 20 20 30[31 32 33 34 35 36 37 33 2D 40 41 42 43 44 45 46 47 43 49 50/51 52 53 &
1111111111111111111111111'f'14111|1111lﬂl111111111111
COL. 1-8 Altitude, H, feet, of 1lst altitude-mach number combination.
COL. 9-13 Mach no., M, of 1lst altitude-mach number combination.

COL. 14-21 Altitude, H, feet, of 2nd altitude-mach number combination.
COL. 22-26 Mach no., M, of 2nd altitude-mach number combination.
COL. 27-34 Altitude, H, feet, of 3rd altitude-mach number combination.
COL. 35-39 Mach No., M, of 3rd altitude-mach number combination.
COL. 40-47 Altitude, H, feet, of 4th altitude-mach number combination.
COL. 48-52 Mach no., M, of 4th altitude-mach number combination.

COL. 53-60 Altitude, H, feet, of 5th altitude-mach number combination.
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COL. 61-65

COL. 66-73

COL. 74-78

Mach no., M, of 5th altitude-mach number combination.
Altitude, H, feet of 6th altitude-mach number combination.

Mach no., M, of 6th altitude-mach number combination.

3.1.2.3 AIRCRAFT PARAMETERS Card

o

0
1
1

2

—_~ o

3

1010 12 131415 16 1718 320 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 45 47 48 43 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 o8 69 10 11 2 13 W 1

00000000 000000CODODO 0000DDCOOOD0OO 0OO0ODOO0 O 0 000000000000D000000000030000000
14561
T

115 L 10 1 1 6 o 0 1 06 1 61 O 0 10 JEiL

222222222222222222222 2202200222202 20200 2 0822222022002 00020 2

33333333 333333333 31333333324 <733y ¥33333¥3333333333433333333333333.

COL. 1-10

COL. 11-20

COL. 21-30

COL. 31-40

COL. 41-50

Center

Aerodynamic distance, Xp (feet) (see Appendix B).
Distance of equipment from skin, RS (inches).
Equipment weight, WE (pounds) .

Nominal fuselage diameter, DF; at x_ (inches).

E

Aircraft skin thickness, t (inches).

Frequency, fc’ of Transfer Function, Y(f)

COL. 51-60

COL. 61-70

If Category is not IVa, IVb, or Ib*

Center frequency of specified category, f , (Hz)
(leave blank if unknown). -

Blank.

*For selection guidance, see Table II. Also, note that Category I(b)

has a transfer

function (previously built into the program) that is

automatically invoked when I(b) is selected (see Figure E-1(b)).
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If Category is IVa or IVb*

COL. 51-60 Center frequency for Category Ia, £ (Hz) (leave
cIA
blank if unknown).

COL. 61-70 Center frequency, f (Hz) for Category IIla, if Cate-
gory IVa is specifigd; Category IIIb, if Category IVb
is specified (leave blank if unknown).

GOL+ 71 Skin material

A for aluminum
T for titanium
S for steel

M for magnesium

TABLE II

Recommended Center Frequencies of
Y(f) When fC is Either Unknown or Unspecified

Category fc
Ia 25 Hz
IIa 43 Hz
IIb 40 Hz
I1Ia 25 Hz
IIIb 35 Hz
v 200 Hz

*For selection guidance, see Table II. Also, note that Category I(b)
has a transfer function (previously built into the program) that is
automatically invoked when I(b) is selected (see Figure E-1(b)).
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Equipment Mounting Category (see Appendix E)

COL. 72-73 1A for Category Ia
1B Ib
2A IIa
2B IIb
3A ITIa
3B IITb
4A IVa
4B IVb

COL. 72 5 \Y
6 VI

3.1.2.4 PROFILE PARAMETERS AND SPECIAL VALUES Card#*

/ _I_J_ 5 "5_-7—6\7 ‘JV_K—-TTI:' T‘a_“_'_‘ri; ’;u.llu .., ;47:‘:;\'1—‘;1.‘.;_2_;4_7]0“]:1?!—]-07 wﬁ 38 ,5:“. E:; 44 45 45 47 48 49 50 51 52 53 54 55 56 57 38 59 6C 61 62 6 Sl?& 66 67 63 69 i0 7171,
ApBnnne a_,_3Fﬂ';f—ﬁ'[].;m:—;[—lslnjuhslcn]nlzz]zsrzclts[x]nln[n]sc]a:l;«:lssIulss]‘ebv[u[ss]w[u]n[uIu]cs[dslulu];[w]u]}:lululs@]a
T 0000000000000 cCo00000000000[0000C000C][0000C000C00[0sd0000000006L00GOCO[DONGD

€7 8 9 10[1112 131415 15 17 18 19 20{ 21 22 23 24 25 26 27 28 29 36{31 32 33 34 35 36 37 38 39 40] 41 42 43 44 45 46 47 48 49 5G|5) 52 52 54 55 56 57 56 59 60(61 62 63 64 65 66 67 68 69 {1 2 M3 W T

12345
|0 1 15 1 1 0 A 4 5 T TV 1 5 0 U 16 1 1 1 1 1 8 S B

AR

2227202223222 2220220202022 2 A k02 v 22 2B VXL AN AUTULL22 22§22 222

DP GENERAL PURPOSE C

3 3 333333/3333333333(3333333333333: 73333333/333333333313333333333j33333

COL. 1-10 First fuselage bending mode, vertical, symmetric f_(Hz)
(see Appendix B). "

COL. 11-20 Maximum of first bending mode low frequency transfer
function, LM(f)(dB) (see Appendix C).

COL. 21-30 Second fuselage bending mode, vertical, symmetric, fzn(Hz)
Enter zero if f is unavailable (see Table I).

2n
COL. 31-40 Maximum of second bending mode low frequency transfer
function, L2(f)M(dB). (see Appendix C)
COL. 41-50 Maximum of special function, SBT(f)M(dB) (see Appendix D).

COL. 51-60 Distance to aircraft mid-chord at wing,
Appendix D).

Xpr (feet) (see

*Card is normally blank unless specific changes are required or un-
less aircraft type is other than F-4, F-111, F-15, F-16, and A-7; in
which case, the appropriate parameters and special values must be
entered (see 3.1.1.1).
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COL. 61-70 Distance to main landing gear strut, X, or X (feet)
T
(see Appendix D).

COL. 71-80 Multiplication constant, K. Unless otherwise specified,
K=1 (leave blank if straight-and-level flight condition
(SANDL) is specified).
3.1.2.5 FIRST BENDING MODE VALUES Cards
Card 1
COL. 1-2 No. of ordinal (dB) values, N
COL. 3-8 Interval, Ax, along abscissa
COL. 9-14 Value 1, db
COL. 15-20 Value 2, db

COL. 75-80 Value 12, db

Card 2
COL. 1-6 Value 13, db
COL. 7-12 Value 14, db
COL. 73-78 Value 25, db

Card 3
COL. 1-6 Value 26, db
COL. 7-12  Value 24, db
COL. 73-78 Value 38, db

Card 4

COL. 1-6 Value 39, db
COL. 7-12 Value 40, db

COL. 73-78 Value 51, db
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The above values of dB(x), db(xI), correspond to values of downstream

distance x, which are uniformly spaced, Ax apart:

dB(xI) =db [(I-D)Ax], I =1, 2, ... , N

If N > 52, prepare additional cards, as required, with 12 values per

card, following the format of card 2.

COL.

COL.

COL.

COL.

COL.

COL.

COL.

COL.

COL.

COL.

COL.

COL.

COL.

COL.

1-2

9-14
15-20

75-80

1-6
7-12

73-78

7=12

73=18

1-6
7-12

73-78

3.1.2.6 SECOND BENDING MODE VALUES Cards
(Omit these cards if no entry is made for

on)'
Card 1
No. of ordinal (db) values, n
Interval, Ax, along abscissa
Value 1, dB
Value 2, dB

Value 12, dB

Card 2
Value 13, dB
Value 14, dB
Value 25, dB

Card 3
Value 26, dB
Value 27, dB
Value 38, dB

Card 4

Value 39, dB
Value 40, dB

Value 51, dB
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For n > 52 and for an explanation of the origin of the decibel values,
refer to the remarks made for the first bending mode values.

3.1.2.7 FINISH Card*
COL. 1-6 FINISH
3.1.3 Deck Setup Card Forms ('Source" and "Binary")

In the following illustrations, deck setups are shown
for execution of the program in both the source and the binary card
form (Control Data Corp. 6600 and Cyber 74 Computer System, using the
NOS/BE operating system).

The DISSPLA plot file (PLFILE) is copied to the per-
manent file, VIPRF.

Both illustrations refer to notes that are found at
the end of 3.1.4.3.

3.1.3.1 Source Card Form

Input Data
(cards can be
stacked)

Source Cards

Operating System
Control Cards
(NOTE 2)

00000000000000000000000000000000000000000000000000000000000000000080

*Must be last card in every set of input data cards -- cannot be omitted.
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3.1.3.2 Binary Card Form

Input Data
(cards can be
stacked)

//ffﬂlﬁH

Binary Cards

Operating System
Control Cards
(NOTE 2)

§ 7 08 10011213 14015 16 1718192021 2223 24 25 26 21 2029 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 40 49 50 51 52 53 54 55 56 57 58 9 60 61 62 63 64 65 65 67 68 89 10 11 72 13 1
P L 1 0 T 1 e e e T 1 0 T 1 11 (P 6 1 S A 1 R 6

00000D0DCO0DDD00CO0D000D0000D0D00000000000000C00000000000000000000000000000080
X

22 ,2222222272222222222222222222022222222222200222222222222222222222222220212
$4333,333333333333333333333333332333333333333333333333333333333333333333333

a4 4444 4040844444448 004444444 444444428444 4044444444444440404404004844440080

555555555555555555555555555555555555555555555559595999855359555555553554545353§
b 666666666666666666666666666666666666666666666666666666666666666666666666
| L0 3 T T Gl 5 0 S R () 6 B O Y 8 B R SR T i 6 ) e o I A
' 886008888 50888888808868888808608088888600888888080668888838888088R880808888860888888888
’?9?22 22 9.9:999999:9/98999991999999999979 999!9999999999999999999999992?999

000 1213 1419 16 17 18 192021 2223 24 25 26 27 28 29 30 31 32 33 34 35 36 37 30 39 4D 41 47 43 44 45 4p 47 35 49 50 51 97 53 54 95 56 97 5K 59 6O F' 67 63 64 65 66 61 6% 69 Tnnu
NECC-508I
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3.1.4 Plot Programs ("On-line'" and "Off-line'")
In the following illustrations, deck setups are
shown for executing the "on-line" and "off-line," DISSPLA, post
processor plot programs.

3.1.4.1 "On-line" Plot Program

DISSPLA plots are produced on-line, on a
CALCOMP plotter.

78,9 EMD-OF -J0F CarD
URaN=1-EMD=z
sEso? END-OF-RECORED CHED
RETURM DIZSPLASPLFILE.
THE .
Hy FLEILESYIPREF s CY=CHMOTE 25 ID=(HOTE 20,
e T Fls.

T=AE5438 11 SH=CHOTE 17,

000000000000000000000000000000000000000000000000000000000000000!
U203 405 B 18 810101203 1015 16 1718192020 2273 2425 26 20 28 29 30 31 3233 34 35 36 37 30 33 40 41 42 €3 44 45 45 47 48 43 50 51 52 53 54 55 56 57 58 59 60 61 62 63 ¢
) 6 T 1 1 1 8 0 T B 0 14T 1 T TG 6 D T 1

22,222222222222222222222222222222220222202020022220220020020020022
4333,3333333333333333333333333333333333333333333333333333333333
SAA4A44, 4444484 4444444000848084404000 0404444444804 44448464088804004
5555555555 555555955555555555555555555555555555555555555555555555
v G666666666666666666666666666666666666666666660b66666666666668
LS Al e 0 e o B A L 80 R 0 8 B L R e B e G T D
888888888058080808808060808888888388688880880886888888888R868R8888688
??!?22 ?2!9!9999!99!9999399999999!9999999999999!99999999'

WOTT 1203 04005 16 171819 20 21 2223 24 25 26 27 2829 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 45 47 8 49 50 51 57 53 84 ¢
NECC-5081
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3.1.4.2 "Off-line" Plot Program

Final plot information is copied to file
on magnetic tape (Tape 99). Then, this tape is transferred to an
off-line plotter system for graphical recording. However, before
any of this can be done, it is necessary to request (Computer Oper-
ations) the desired tape to be assigred to Tape 99. In the case
illustrated here, the tape number is L02391. Note that if the job
deck is submitted at the ASD Computer Center, Operations must be so
instructed through submission of card form ASD-59, "Magnetic Tape
Transaction Request." On this form the tape number and associated
problem number is entered; whereupon the form is submitted together
with the job deck. Finally, subsequent to plot program execution,
Operations must be directed to mount the tape on the off-line plotter
through submission of card form ASD-227, "Data Preparation Request."
This card must include the tape and associated problem number as well
as identification and plot information obtained from the day file of
the computer program listing.

1010 1293 1415 16 17 18 1920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 ¢

ooooo00000DDO000GOO00000OCO0000D0D00000D0000000000000000000000000000°
L5878
L5 (O3 1 o T 1 1 S i e 10 T (o 08 0 R

2 2222222202222 2200222200222 20 0000000200020 0220200000027
4333 333333333333333333333333333333333333333333333333333333313333
GAAAA40 444484444444 04 044444444 04404 0044444400484 44004 080040440014
$56555555555555555955555555555555555555555555555555555555555555F5
o 66666666666666666666666666666666666666666666666666666666666666
URURU R I U I B 0 B O T A I O 6 O I e
83880808808803880880880880888888866888888888883888B888888RE88B888883¢

999989 9999999999999999999999999999999999999999999999898_
e &Y K s

W1 1203 04015 16 17 18 1920 20 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 4D 41 42 43 44 45 4b 47 38 49 S0 51 52 53 54 55 56 87 %
NECC-508!

1
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3.1.4.3 Keyboard Visual Display

Keyboard Commands

LOG-IN INFORMATION (see ASD Computer Center Inter-
com Guide)

ATTACH,PLFILE,VIPRF,CY=(NOTE3),ID=(NOTE3)

ATTACH,DISSPLA,ID=X654321,SN=(NOTE1)

XEQ, LIBLOAD=DISSPLA, TEK4010

DRAW=1-END$
LOG-0UT
NOTES:
1 SN = ASD for computer system A.
SN = AFIT for computer system B.
2 Refer to ASD computer center handbook, CDC NOS/BE USER'S GUIDE
(latest revision).
3. CY = Permanent file cycle number shown in dayfile of computer

listing.
ID = Problem number under which permanent file was catalogued
(shown in dayfile of computer listing).
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SECTION IV

APPLICATIONS

1.0 Examples

To illustrate the applications of the prediction program, a
number of fighter aircraft are selected for a variety of equipment
locations, categories, and flight conditions.

1.1 F-4 (skin)

The inputs (card entries) are:

SKIN RESPONSE SANDL

H= 2000.0 ALTITUDE (FT.)

M= <47 MACH NO.

XE = 32.60 DISTANCE FROM THE LEADING EDGE OF

THE FUSELAGE AERODYNAMIC PROFILE (FT.)
RS = 0.00 DISTANCE FROM SKIN (IN.)
W, = 0.00 EQUIPMENT WEIGHT (LBS.)
% = .0400 THICKNESS OF SKIN MATERIAL (IN.)

D_ = 54.0 DIAMETER OF FUSELAGE (IN.)
MATERIAE = ALUMINUM TYPE SKIN MATERIAL
CATEGORY = 1B EQUIPMENT MOUNTING CATEGORY

The input, as it is entered on the input data cards, is
shown in Figure 7. (Each of the five examples in this section are
accompanied by their respective array of input data cards.) Note
that five cards per array are shown -- in agreement with the guide-
lines provided by Table I and 3.1.1.

As an illustration, this example is rather special. It is

interesting because the results describes the response of the unloaded
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skin (RS and WE = 0) for straight and level (SANDL) flight. See
Figures 8 and 9. The low frequency hump in Figure 9 represents the
vibration contributions of the first and second fuselage bending
modes.
1.2 F-<16 (FCC)

Here, the prediction program describes the vibration input
to the Flight Control Computer (FCC) of the F-16 (Figures 11 and
12) during straight and level flight. This example introduces the

equipment configuration in which R, and WE are greater than zero --

S

as will be the case from here on out.

F-16 FCC SANDL

H= 13000.0 ALTITUDE (FT.)

M= 1.55 MACH NO.

XE = 7.50 DISTANCE FROM THE LEADING EDGE OF THE

FUSELAGE AERODYNAMIC PROFILE (FT.)
3.00 DISTANCE FROM SKIN (IN.)

R
WS = 31.20 EQUIPMENT WEIGHT (LBS.)
% = .0360 THICKNESS OF SKIN MATERIAL (IN.)
D, = 40.0 DIAMETER OF FUSELAGE (IN.)
MATERIAE = ALUMINUM TYPE SKIN MATERIAL
CATEGORY = 1B EQUIPMENT MOUNTING CATEGORY

1.3 F-4 (Instr. Panel, non-isolated)

This prediction problem describes the vibration spectrum
of the radar altimeter indicator (RAI) located on the left side of
the instrument panel, aft cockpit (Figures 14 and 15). The instru-
ment panel is hard mounted (non-isolated). Flight conditions are

straight and level (SANDL).
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G(f)-dB(re.1 6.S5q./Hz)

g SKIN RESPONSE

M= 077
H=2000 ft.

X = 32-6 ft,

E

R = 0-0 in. _|
®

SANDL

-S0 TV VT

S5x10° 10"

) 4 T llllil2 T T T l'fll[s
10 10
Frequency(Hz)

Figure 9. Predicted Response of Skin, RF-4C
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G(f)-dB(re.l B.Sq./Hz)

20 F-16 FEC -
1 M- 1-55 -
4 H=13000 ft. -
1 X£- 7°S fL. :
..$1
1
1
1
-30 <
_35_‘
ﬂ
ﬁ
-40
J
4
ﬁ
_45J
!
1
-50
-55 S =
1 ]
ﬁ -
1 -
-m I'I'Tl[ i il L Il[lll[ 1] | ] IrfT_TTT R L ¥ ¥ €68
S%10° 10* 10° 10° 10*
frequency (Hz)

Figure 12. Predicted Vibration Input to FCC, F-16
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-20 F-4 RAI -
1 M= 0-71 1
1 H=2000 ft. A
: XE- 18-2 f‘t.j
-25 el Ra" 2:0 in. ]
) SANDL )
4 ~
=30 =

R(f)-dB(re.l 6.Sq./Hz)

w -y

1 .

-45 _

.{ .

.{ -

4 E

-50 _

1 s

-55 —
_60 T rorrI 1 T ) AR LIS rrrra T T = IR | 5 — T = % T &4y 4
S5x10 10 10 10 10

Frequency(Hz)

Figure 15. Predicted Vibration Input to RAI, Instrument Panel,
Non-Isolated, RF-4C
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F-4 RAI SANDL
H = 2000.0 ALTITUDE (FT.)
M= .71 MACH NO.
XE - 18.20 DISTANCE FROM THE LEADING EDGE OF THE
FUSELAGE AERODYNAMIC PROFILE (FT.)
RS 2.00 DISTANCE FROM SKIN (IN.) ’
W, = 2.00 EQUIPMENT WEIGHT (LBS.)
@ = .0400 THICKNESS OF SKIN MATERIAL (IN.)
MATERIAL = ALUMINUM TYPE SKIN MATERIAL
CATEGORY = 2B EQUIPMENT MOUNTING CATEGORY
DF - 57.0 DIAMETER OF FUSELAGE (IN.)

All hard mounted secondary structures, of which non-isolated
instrument panels are a member, involve decision criteria concerning
the location of the equipment item along the mode shape of the in-
strument panel (see para 1.2 of Appendix E and Figure E-6). As it
turns out € > A/4; so R(f) has been selected, plotted and the results
are shown in Figure 15. Note that if the user does not have a suit-
able estimate for the first bending mode frequency of the panel
(fcIIb) then he may refer to the recommended values in Table II,
Section III.

1.4 A-7D (Instr. Panel, isolated)
The A-7D features an isolated instrument panel (isolator

natural frequency, f is 45 Hz). This problem involves a Radio

clIa’
Frequency Indicator (RFI) mounted on the instrument panel (Figures
17 and 18). We wish to predict the indicator response during SANDL
flight.

The inputs are:

ol
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A-7D RFI SANDL

H = 10000.0 ALTITUDE (FT.)

M= .80 MACH NO.

XE = 4.80 DISTANCE FROM THE LEADING EDGE OF THE

FUSELAGE AERODYNAMIC PROFILE (FT.)
g = 1.50 DISTANCE FROM SKIN (IN.)
= 1.20 EQUIPMENT WEIGHT (LBS.)
% .0400 THICKNESS OF SKIN MATERIAL (IN.)
MATERTAL =  ALUMINUM TYPE SKIN MATERIAL
CATEGORY 2A EQUIPMENT MOUNTING CATEGORY

DF 46.0 DIAMETER OF FUSELAGE (IN.)

= =™
I

The predicted response of the instrument panel, or the input to the
RFI, is shown in Figure 18.
1.5 F-15 (Black Box Input, Shock Mounted)

A black box assembly, consisting of the TACAN and the APX-76,
is located in the nose region of the F-15 (Figure 20). The assembly
is shock mounted. The isolator natural frequency is 25 Hz. We wish
to predict the vibration input to the shock mounts for the SANDL case
as well as for the buffet turn (BT).

The inputs are:

F=15 APX-76 BT
H = 25000.0 ALTITUDE (FT.)
M = .90 MACH NO.
X = 10.1 DISTANCE FROM THE LEADING EDGE OF THE
= FUSELAGE AERODYNAMIC PROFILE (FT.)
RS 5.00 DISTANCE FROM SKIN (IN.)
W 54.00 EQUIPMENT WEIGHT (LBS.)
E = .0400 THICKNESS OF SKIN MATERIAL (IN.)
MATERIAL = ALUMINUM TYPE SKIN MATERIAL
CATEGORY = 1B EQUIPMENT MOUNTING CATEGORY
DF = 40.0 DIAMETER OF FUSELAGE (IN.)

The entry condition for buffet turn is M=0.90 and H=25,000

ft. Note that the entry condition, or reference straight and level,
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R(f)-dB(re.1 6.Sq./Hz)

A7D

RFI

M= 0-80
H=10000 ft.

XE- 4-8 ft.

R =20 in.
s

SANDL

TP LJ

—70 llolfll T 1§ T l'l'l'l'l"2 T T L ""'3 ¥ 1 | [ 3 BT R
5%10 10 10 10
Frequency(Hz)

Figure 18.

Predicted Vibration Input ot RFI, Instrument Panel, Isolated,

A-7D
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is automatically plotted in the program along with the buffet turn
curve (see para 3.1.2.1 of Section III). The resultant plots are
shown as Figures 21 and 22. The impressive rise of the vibration

level in the region of 35 Hz during buffet turn reminds us that

severe spectral levels, though brief in duration, can be encountered ...

and we add here, that they often go unnoticed by the vibration en-
gineer.
1.6 F-15 (Black Box Response, Shock Mounted)

We repeat para 1.5, except now we wish to predict the
response of the assembly mounted on the isolator. If we change
category I(b) to I(a) and enter the isolator natural frequency as
fcIa=25Hz, we may then add the remaining inputs of para 1.5 to com-
plete the program (Figure 23). The equipment response for entry
(reference) SANDL and, finally, for BT is shown as Figures 24 and

25. Here, we see the equipment response —-- an excitation magnified

significantly by the isolator transfer function.
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=30 -15 APX76 o~

1 F M= 0-90 .

q H=25000 ft. o

] X 10=1 £t.

E 4

I R =50 in. _

1 SANDL :

! |

. ]

—40 —

1 -

1 -

.* -

N ] i

I =45 —

o | 1

o 4 .

0

s ] !

— -50- a

. ]

— ﬂ

l 1 -

< S5 .

(& i .

~ §

-60 =t

! 4

=69 =
—70  § ‘ol 3} 1 (5 ST S (AT SNt B IF 4 | 2 T T LG SR SRR | 3 T L 3 FARR F== BNT B AR | 4
Sx10 10 10 10 10

Frequency (Hz)

Figure 21.

Predicted Input to APX-76, Isolated, F-15, for SANDL Flight
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-15 p=s APX76 -
g M= 0-90 -
1 H=25000 ft. o
1 X.= 3951 ft."
ﬁ 67 39°1 L. ]
. R = 50 tn. ]
4 BT -
1 -
-25 4 -
1 .
’_‘N 4 -~
xE =30 =
S 4 -
£ ]
© ] g
~ -35- -
o 1 ..
L ; -
3 ] ]
| 4 .
C -40 —
o® 4 B
4 .
—45 -
1 o
g -
.—m = —

_55 T lul T 1 T T L st S I 5 K | 2 T T L/ St A T 55 N | 5 T 1 [§ | S| (RN SRl i ] 4
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Figure 22. Predicted Input to APX-76, Isolated, F-15, for Buffet Turn
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Figure 24. Predicted Response of APX-76, F-15, for SANDL Flight
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Figure 25. Predicted Response of APX-76, F-15 for Buffet Turn
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SECTION V

REVIEW

1.0 Discussion

This work concludes with a discussion that briefly reviews the
general philosophy of the prediction method, summarizes results thus
far obtained, underlines some remnant problem areas or shortcomings,
and finally, terminates with recommendations for future studies.
Sections II and III show that, in the main, this prediction method
employs the cross product of input and tranfer functions both of
which are utilized as variants of a basic equation whose curve is fun-
damentally sigmoidal in form and plastic in temperament. Indeed,
in this approach to vibration prediction, functions of a consummate
virtuosity are all but mandatory -- and thus far, the flex function,
thought often distended in the application, has yet to be breached
in the trial. It will remain for future applications (probably in-
volving other special flight conditions and physical configurations)
to determine the ultimate limits of its adaptability; in the meantime,
it seems to be working reasonably well.

But this prediction approach is not solely preoccupied with the
manipulation of an abstruse function. The process is also shaped
and otherwise supplemented with large doses of empiricism, chiefly
in the form of vibration data which is looped back into the various

functions (most notably, the special functions) to provide corrective
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information resulting in readjustments of the function parameters.
In general, the more relevant, the more detailed, and the more per-
ceptive the data choice; the more accurate the results. We go fur-
ther: the more details that are known about the aircraft skin, of
the equipment mounting method, of the equipment size, shape, function,.
and weight, of the class of the equipment support structure used, of
the equipment proximity to special and significant physical config-
urations (guns, flaps, speed brakes, landing gear, refueling doors,
cavities) -- the more that is known of these specifics, the more
readily transfer and special functions can be shaped, sized, and
integrated into the prediction format to further the advance of a
more realistic prediction end.

With these guidelines in mind, it is useful to review some
deficient areas of the vibration data process and reflect on its
consequences concerning the results of this prediction technique.

1.1 Instrument Panels

Extant vibration data covering instrument panels is rel-
atively scarce, especially data from pickups that measure the input-
output properties of the panel or data from response pickups that are
located in the central one-third of the panel (central one-third of
the half panel, if the panel is tied down at the center). Data in-
dicating the panel weight, the mounting method (isolated or non-iso-
lated) and the isolation frequency, if isolated, is nearly always
unspecified and must be ascertained separately -- often at considerable

difficulty. From these observations, it is easy to deduce that the
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instrument panel transfer functions for the isolated and non-
isolated case (Categories IIa and IIb) will, in all probability, be
adjusted as additional suitable data becomes available. Finally,
it is worth noting that instrument panel vibration, because of the
severe levels, should be recorded, wherever possible, during violent
flight phases such as buffet turn; especially for those aircraft
whose cockpits are located near to, or over the wing areas.
1.2 Skin

Pickups on the skin are, sometimes, not skin mounted --
being mounted on adjacent frames, for example, and if they are placed
at the central panel area, they are often of a size (mass) to roll
off the high frequencies and so one must apply adjustments to the
data in order to derive the transfer function (see Ref. 8). Despite
these problems, the skin transfer function derived and used for this
prediction process seems to be reasonably accurate for curved aluminum
skin surfaces, forty thousandths of an inch thick. Suitable measure-
ments on other type aircraft surfaces (including the wings) should
be obtained, however, and much useful transfer function information
can be developed for surfaces of greater thicknesses, and for that
matter, surfaces of different geometry and composition. Boundary
layer microphones remain a problem. They are usually massy; and, if
anything, they (rather than accelerometers) are the ones to be moved
over near the frame to reduce mass loading. Boundary layer microphone
data are rarely accompanied with information indicating whether or

not the data has been corrected for the boundary layer thickness and
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the microphone effective diameter. The diameter is almost never in-
dicated; but it should be. Sufficient spatial information (fuselage
station, for example) should always be included with the microphone
data in order that the down stream distance can be determined.
1.3 Buffet Turn

Vibration data covering the buffet turn (BT) maneuver is
also rather hard to come by, thus the special function [S(f)] derived
for the BT maneuver should be viewed as tentative; subject to future
adjustments, if and when new data indicates. The general spectral
characteristics occasioned by this maneuver, it is interesting to
note, are similar to those generated during pullups; and if we are
careful not to push the comparison too far, they are rather similar
to such flight phases as lowered speed brakes, flaps, landing gears,
and for that matter, open refueling doors and cavities. Processed
data and extant vibration records should be sought and examined when-
ever opportunities arise to obtain valuable parametric information
about these flight phases. Because quite apart from their being
valuable contributions to the prediction process, the sudden bloom
of their spectral peaks (as much as 25 dB!) provides instructive
warning to equipment vibration and reliability engineers that straight
and level vibration is only a part of the environmental history.

1.4 Forward Looking Radar Zones

The high frequency vibration fields of forward looking

radar zones tends to be appreciably higher than the norm. The

reasons for this seem to be due to the relatively empty air space

67



AFFDL-TR-77-101

provided by the radome in combination with the low internal damping
of the radome cover. Without the mass loading and lossy damping
attenuations provided by the usual dense equipment packaging, this
area, not surprisingly, will exhibit vibration levels (above 150 Hz)
in excess of 6 to 10 dB above that of predicted levels. Because of
this, HM(f) and MM(f) have been adjusted (in the program) to cover
applications for equipment attached to forward looking radar bulk-
heads. Future additional data may indicate that further adjustments
and improvements are desirable.
1.5 Sinusoidals

Sinusoidal-like vibration is present in various regions
of the aircraft. It is found in the presence of blowers, pumps, gen-
erators, refrigeration units; and, most conspicuously, it is seen as
one approaches the engine compartments. Here the vibration content
may be fairly described as consisting of predominant sinusoids,
superposed on a subordinate, random background. There is no provision
in this method for this class of vibration; there should be.

1.6 Determining RS

Normally, if the equipment is located on primary structure,
RS is chosen as the nearest distance from the aircraft skin to the
equipment attachment point. Although this criteria may be modified
as the method is applied more and more, the interpretation stated
appears to be reasonably workable. However, its application to
equipments attached to shelves and beams (secondary structure) is
not so certain. At present, the author has chosen the nearest dis-

tance from the skin to the place (point) where the member attaches

to the primary structure.
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This criteria, too, could change in the future if repeated

applications suggest.
1.7 Future Work Areas

The prediction method and its associated computer program
may be readily extended to cover vehicle locations and in-service
operations not covered in this report. The following flight con-
ditions and configurations are considered te be sufficiently important
from the vibration viewpoint to warrant future considerations, and
are listed for review.

a. Speed brakes, pullups, flaps, landing gears, and open
refueling door operations.

b. Gunfire.

Cs Vertical fin vibration prediction.

d. Wing locations; including missiles and their
launchers.

e. Cavities (ports and open weapons bay).

s Stores and pylons.
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APPENDIX A

AERODYNAMIC PROPERTIES

1.0 Equations
The properties of P(f) are determined from the following equations

and procedures:

(.007)2q26b
Pm(f) R (A-1)
(1+.14M°) ‘U
£ = 61 U/8, (A=2)
Gb = 60 (o/po) (&~3)
1/10
2
Re
5, = 0.37xRe;1/5 1+ —x—7 (A-4)
6.9 x 10

where:
Pm(f) = max value of P(f) (PSFZ/Hz)
q = dynamic pressure, p U2/2 (PSF)
8, = boundary layer thickness (ft)
M = Mach number
U = free stream velocity (ft/sec)

f . = characteristic, or locator frequency of the flex
function at the 6 dB down point (Hz)

8§ = boundary layer thickness at zero altitude (ft)
p = mean density of air at flight altitude (slug/ft3)

p = mean density of air at zero altitude (slug/ft3)
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X = distance downstream from the leading edge of the
aerodynamic profile to the equipment location (ft)
ReX = U x/v = Reynolds number at distance x
Vv = kinematic viscosity (ftz/sec)

With the mach number and altitude given for straight and level
flight (SANDL) the boundary layer parameters P_(f) and f, are then
determined. A graph (Figure A-1) is used to obtain B”. These three
parameters, assigned to the flex function of Figure 6 of the main
text, completely defines P(f). To obtain P(f), in dB, refer to the
graph shown in Figure A-2. A typical example of a boundary layer
pressure spectral density curve (P(f) as a function of frequency)

is shown in Figure A-3.
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15
1.4 O M= .77, Alt = 2000 it
@ M= .77, Alt = 15,000 rt
1:3
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1.1 @ M =0.3 Alt = 3000 ft
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Figure A-1. The slope Factor, B~ , as a Function of fo,
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P(f)-dB

PREDICTED PRESSURE SPECTRAL DENSITY-P(f)
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Figure A-3. Example of P(f) as a Function of Frequency
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APPENDIX B

ATRCRAFT MODE SHAPES (FUSELAGE)

1.0 Terminology

The fuselage bending mode shapes are identified by the follow-

ing symbolism: fn mode frequency (Hz)

¢n(x) = normalized mode shape
FBBVS = first body bending, vertical, symmetric
SBBVS = second body bending, vertical, symmetric

x = aerodynamic distance downstream (inches)
L = maximum value of x (inches)

F.S. = aircraft fuselage station (inches)

2.0 Modal Shapes

Each deflection curve has been squared and normalized at the
forward fuselage location corresponding to x=0. For some aircraft,
x is approximately the same as the fuselage station; for others, it
is not. Immediately following the two graphs of the first and sec-
ond bending modes is a sideview of each aircraft that identifies the
x and L parameters. Also included is a notation relating the x=0
coordinate to that of the aircraft fuselage station.
3.0 Derivation of Modal Properties

For fighter aircraft types not included in this Appendix, it
will be necessary, as stated in Section III, to obtain the required

modal properties and enter them into the program deck before the
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prediction scheme can be utilized. The required modal shapes and
frequencies are usually obtained from data abstracted froms the air-
craft ground vibration test report (GVT Report). The determination
of LM(f) requires other strategems. In the absence of vibration
data, LM(f) must be estimated. The procedure for this step is found

in Reference 8 and is here repeated.

A 420 log (L/B) +40 log (fN/C) (B-1)

Ly (£)

where:

L, ()

A LM(f) for a known, similar fighter (dB)

property to be determined

L

length of the new aircraft (inches)

B

length of a known, similar aircraft (inches)
fn = frequency, FBBVS, of the new aircraft (Hz)

C = frequency, FBBVS, of a known, similar aircraft (Hz)

The maximum value of the low frequency transfer function,

L2(f)M, may be estimated using the following relationship.
L Gy = B L) = 6 (B-2)

where adequate vibration data is available more desirable results
may be achieved by noting G(f) (during SANDL flight) and, through

the use of equation 14 (Section II), solving for LM(f).

P(£) [§, (0L ()] = G(£)

and, (B-3)

__G()
W = 5Eye_0
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Note that this procedure requires that the first bending mode shape
be determined. Also, best results are obtained if one selects G(f)
proximate to x=0 where the mode response is large and usually con-

spicuous. Lz(f)M may be determined by the response of the second

bending mode G(f), relative to the first bending mode value.
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APPENDIX C
TRANSFER FUNCTIONS --
LOW, MEDIUM, AND HIGH FREQUENCY

The following comments offer supplementary information to that
contained in the parameter blocks of the three transfer functions.
Most of the topics discussed have to do with operations that are
either stored or computationally integrated into the computer pro-
gram format.
1.0 Low Frequency Transfer Function, L(f)

Note that when the second mode is specified the first bending
mode transfer function changes as follows: x' becomes 0.7, B' is
changed to 0.23 and fo assumes 1.54fn. The second bending mode

transfer function Lz(f)M assumes the following parameters:

fo = fzn/l.S fo’ = 1.8 f2n
B = 0.2 B = 0.2

x = 1.8 x” = 0.555

o =1.0 o = 1.8

2,0 Medium Frequency Transfer Function, M(f)

The maximum value of M(f), which is Mm(f), is reduced by AMm(f)
as Rs approaches the skin; that is, as RS approaches zero. This
feature, stored in the program, reflects the fact that as the equip-
ment location moves outwardly toward the region near the skin the
medium frequency vibration content begins to drop out.

Some fighter aircraft feature large internal panels, the nose
avionics bay of the F-111 for example; and to allow for this spectral

downshift, L(f) is translated down frequency by approximately 50 Hz.
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3.0 High Frequency Transfer Function, H(f)

Figure C-3(b), among other things, shows that, contrary to the
behavior of Mm(f), Hm(f) increases as the aircraft skin is approached.
4.0 Special Parametric Relationships

The first and second bending modes exhibit a peaked character-
istic at their mode frequencies. Whenever this happens, that is,
whenever the low and high frequency rolloff segment of the flex
function peak at the same frequency, say fn’ then fo and fo’ may
be defined in terms of fn. This statement is best demonstrated by
use of the following sylloge.

Always, xfo = fx and x’fo,= fx’

where: fx = the frequency at x
and: fx, = the frequency at x~
Thus, x = fx/fo and x° = fx‘/fo’
Now, for the peaking case in which fx = fn = fx" it follows

that

And so, f =f /xand f “ = f /x"
o n o n
As observed earlier, the peaking form of the flex function appears
for bending mode applications; it also appears in the description
of the medium frequency transfer function, M(f) -- only to reappear
once again as the limiting case for Hy, (f) when Rg and Wp are

assigned large values.
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TABLE C-1

PARAMETRIC VALUES FOR FIRST AND SECOND BENDING MODES#*
(AIRCRAFT FUSELAGE)

First Bending Mode

Aircraft Lm(f)l n
Type (dB) (Hz)
RF-4C =122 14.3

F-16 =131 12.9
F-111 -134 8.5
A-7D =129 15.2
F-15 =127 8.5

Second Bending Mode

Aircraft Lm(f)Z f2n
Type (dB) (Hz)
RF-4C -129 1950

F-16 -133 32.5
F-111 — ———
A-7D -140 23.0
F-15 =131 27.8

*See Appendix B
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APPENDIX D

SPECIAL FUNCTIONS

The purpose of the special functions is to provide an appro-
priate function which, after having operated on P(f), results in
a specific input to the transfer function elements that, in turn,
predict the vibration input spectra of aircraft equipments during
flight conditions that deviate from the smooth, straight and level
norm. Such flight phases as buffet turn, pullups, takeoff, landing,
rough air turbulence, proximity to open speed brakes (flaps), re-
fueling doors, chin effects, including open weapons bay cavitations --
all of these conditions invoke special functions, a limited number
of which are described in Figures D-2 through D-4,
1.0 Available Functions

Four functions presently incorporated into this Appendix
describe the following flight phases: buffet turn (BT), takeoff (T),
landing (L), low frequency atmospheric turbulence (TB). Several of
the special functions involve a series of distance parameters listed
in Table D-1 and illustrated in Figure D-1.

1.1 Buffet Turn

This excitation results from tight, high g turns ghat

appear only infrequently in the fighter mission profile. The re-
sultant levels, however, are sufficiently severe (see Figure D-2)
to warrant inclusion. Note that excitations arising from pullups,

speed brakes, flaps, landing gears, and open refueling doors belong
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*in feet

TABLE D-I

*
Downstream Distance (x) for Special
Functions SBT(f), ST(f) and SL(f)

X

Aircraft BT
F-4 32.3
F-111 38.1
F-16 271
F-5 27 i
A-7D 20.5
F-15 39.1
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in this family of special functions. They have not, as yet, been
synthesized for the current computer program. The pullup phase
(PU), be it noted, is, in its main characteristics, sufficiently
close to that of the BT phase to allow temporary substitution.
1.2 Takeoff
ST(f) is derived from F-4 data and is referenced to that
aircraft at the straight and level flight conditions noted in Figure
D-4. Although this approach may be suitable as an approximation
for most predicted results, it is prudent to add 10 1og10 Tmax/leo4
to the high frequency portion (see H(f)) of the final predicted
spectrum when the aircraft features engines with a maximum thrust,
Tmax’ appreciably greater than 50,000 lbs. Note that this last pro-
vision has not yet been entered into the computer program.
1.3 Landing
SL(f) emphasizes the excitation of the fuselage second
bending mode (vertical); otherwise there is no great distinction to
this flight phase.
1.4 Low Frequency Atmospheric Turbulence
This function is, in effect, added to the SANDL flight
phase of the aircraft to provide emphasis in the low frequency
regime, Simulation of rough air characteristics is the objective
of this special function and may be used in conjunction with P(f)

at any altitude and mach combination so long as the flight conditions

are straight and leyel.
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APPENDIX E

EQUIPMENT MOUNTING CATEGORIES

1.0 Category Selection

Table E-1 provides a number of equipment mounting configurations
that, with the possible exceptions of categories III and IV(a), rep-
resent equipment mounting methods commonly encountered in fighter
aircraft. By referring to the simplified drawings of the table,
the user may choose which of the configurations most closely agrees
with the users particular equipment mounting situation. Having
selected a category, the user has immediate reference to the adjacent
remarks column which identifies and locates the transfer function
corresponding to the selected category, All such transfer functions
are, of course, stored in the program card file and are automatically
selected when the user identifies the category during the input steps
detailed in Section III.

1.1 I(b), A Special Case

Note that Category I(b) is simply the bigh frequency trans-

fer function, H(f), and represents the only case when Hm(f) is cor-
rected for the equipment mass loading, WE (see Appendix C). Mass
loading corrections for the other categories are integrated into
their respective transfer functions, Y(f); this can be seen by re-
ferring to the associated graphs of the transfer function curves

(Figures E-1 through E-5),
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1.2 Spatial Adjustment for R(f)

Predicted response magnitudes of the secondary structure
are based upon structural transfer functions, whose maximum values,
Ym(f), are taken to be at the first bending antinodal point of the
shelves, racks, or instrument panels (Figures E-5 and E-6). Thus R(f)
represents the maximum expected response of the structure and this
is usually at the midspace point. For many fighter aircraft con-
figurations, the equipment mounting points are located rather close
to the end constraints of the secondary structure. From the equip-
ment response viewpoint, this situation represents the case where
R(f) tends to approach G(f) and thereby induces the following de-
cision criteria (not yet entered into the computer program); a
criteria which allows the user a choice of responses, R(f) or G(f).

1f ¢ < L/4
(see Figure E-5)
let R(f) = G(£)
If the above condition is obtained, then the user may

reject the computer output of R(f) and select G(f).
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——— —_
TABLE E-I
Transfer Function Categories For Equipments
Mounted In Fighter Aircraft
TEGORY REMARKS
wE 1 RCE) See Fig.
[(a) > > E-1(a)
’53;é§| /WW’% 6(f)
fy &
See Fig.
1(b) WE 1 i) E-1(b)
V4 /////////////(G - e F1g.
c-7
e ——
1 R(f)
0O O See Fig.
~I T &
II% %m‘\ and Table
g e E-11
6(f)
See Figqg.
[1(0) i
and Table
E-11
= 2 il o ey 2
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TABLE E-I

(Cont.)

CATEGORY

I11(a)

111(b)

V()

V)

M)

il

Wyykkiiiddd

l6n

=

L}

Y44

T
60

)6

See Fig.
E-3(a)

See Fig.

E-3(b)

dB wise,
add Fig.
E-I(a) to
Fig. E-

3(a)

dB wise,
add Fig.
E-1(a) to
Fig. E -

3(b)
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TABLE E-1 (Cont.)

CATEGORY

X

{ren tR(f) 4«

LA RC) ([wE
777

IG(” o 6() (/VJ/V

See Fig.
E-5

See Fig.

E-7
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Figure E-1b. Transfer Function for Category I(b)
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;S 0 I Transfer Function, an(f), for Equipments
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Y (f) = +15 4B
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=)= x = 1.80 x“ = 0.50 =
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Figure E-2a. Transfer Function for Category II(a)
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Figure E-2b. Transfer Function for Category II(b)
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APPENDIX F

COMPUTER PROGRAM
vad’ NPT =1 Ll FTN L.54L14 ces16/77 13,11,28

1 FRAGRA® VIBRFE (INPUT,NUTPUT, TAPEG=INPUT,PLFILT) VIPRF 2
~ AHFHT FCPY FACTOR,HIGH=FREN,RCLL=OFF,FOR H(F) VIPRF ,

P AHFLE ECFY FACTOR, LNW=FRIN,ROLL=0FF,FOR H(F) VIPRF 4

c AHEMAY MAYTMUN VALUF A€ H(F) VIPRF 5

c n AHT Frey FACTAF,HIGH=FPZN,ROLL-0FF=FORM FACTOR 0OF Y(F) FOR VIPRF 6
n SPELIFIFD FATLGORY VIPPF 7

n A WCFXING VAP, USEN WHSH CALCULATING FZHFHI VIPRF 8

n PLEHT  FCRY FACTAR, KIGH-FRPEN,R0LL=0FF,FOR L(F) VIPRF <

~ BLELO FCR¥ FACTOP, LOW=EPEN,20LL=O0FF,FOR L(F) VIPRF 10

1n g ALMAHI FCRM FACTNF ,HIGH=FPIN,R0LL=-0FF,FNR S(F)-LANDING PHASE VIPRF 11
r PLAALC FCBN FARTAR, LOW=FRINGROLL=-NFF,FOR S(F)=LANNING PHASE VIPRF 12

r SLNDHT SLCFT FACTOR, HIF4=FPEN,ROLL-OFF,FOR S(F)-LANDING PHASE VIPRF 13

s ALNRLC SLCFL FASTNR, LNW=-FRLN,ROLL-CFF,FNR S(F)=LANDING PHASE VIPRF 14

2 BLNMAX MAYTMUM VALIIE NF 3(F)-LANNING PHASF VIPRF 15

17 o ALNYXHI MCRM G FRTO,FATIZ,HIGH FREQLRCLL-CFF,FOR S(F)=LANTING PFASE  VIPRF 16
G ALNXLE NPRM,FREDLFATIO, LOW FREALROLL=CFF,FOR S(F)-LANCING PHASE  VIPRF 17

¢ ALn Fror FACTOR,LAW FOEN,ROLL-OFF=FORM FAGTOR OF Y (F) FCR VIPRF 18

n SEEGIFICD CATFGARY VIPRF 19

a ALPHMA  AFRAY USTN FOR STNRING FORM FACTORS OF TREANSFER FUNCTIONS  VIPRF 20

2n c WHEK CALCHLATING L(F)=M(F)=H(F) VIPRF 21
f PLT ARRAY yS3N FOP STARIMG INPUT ALTITUDE VALUES VIPRF 22

r ALTTUT APFAY USEN FOP STARTNG ALTITUFE TAELLAR VALUES VIPRF 23

n AL?FHT FCRM FARTNE,HIGH=FRCN,2OLL=NFF,FO2 L (F) VIPRF 24

e 2 VIPRF 25

°g f ALPFLE FCRM FACTNF, LOW=FRTIN,ROLL=0FF,FOR L (F) VIPRF 26
. 2 VIPRF 27

c AMBKNC MACH M0, VIPRF 28

" AMFHI  FCRM FAPTNE,HIGH=-E0"N,RNLL=NFF,FAR ¥(F) VIPRF 29

r AMELC  FCPM FARTNR, LOW=FRPEN,ROLL=0FF,FOR M(F) VIPRF 30

0 o BMEMAX MAXIMUM VALUF CF M(F) VIPRF 21
n APFHI  FCPM FARTNH ,HIGH=-FREN,ROLL=0FF,FOR B(F) VIPRF 32

n AVFCENS AFEBY USTN FOP STARING AVERAGE NENSITY TA3ULAR VALUES VIPRF 33

c etye ARRAY USZN FOR STORING AVERAGE PRISSURF TARULAR VALUES VIPRF L0

r POLFHT SLCFF FAGTOR,KTRY=FRIN,POLL=-NFF,FOR LCFY=INITIAL VALUE VIPRF 35

a= r EALFLC SLCFT FARTN®, LCW=-FREN,ROLL=-0FF,FOR L(F)-INITIAL VALUE VIPRF 16
r BF7OF AFRAY FOR TARULAR BZTA VALUES USED WHEN CALCULATING FZPF VIPRF 17

r FEEHI  SLCFE FASTOR,FIFH=FPLN,ROLL=NFF,FNR H(F) VIPRF 18

r PHELC SLCES FASTOR, LPW=FREN,POLL=-0FF,FAR H(F) VIPRF 19

e THT SLFEE FARTOR,HIFH=FRFN,ROLL-O0FF=SLOFE FACTCR OF Y(F) FOR VIPRF 4o

un r SEESIFIFN CATTRORY VIPRF 41
G PLEHI  SLCFS FAGCTNR,FIFH=FRENLROLL=OFF,FOF L (F) VIPRF 42

n BLELN  SLEFF FARTOR, LOW=F2EN,POLL-O0FF,FAR L(F) VIPRF 43

[y ELe SLFPE FACTOR, LCY-FREN,ROLL-CFF=SLOSE FACTOR OF Y(F) FOR VIPRF uy

r SFESIFIEN CATEGRNRY VIPRF 45

L5 n SL2FHT SLCFE FARTOR, FTFY=FRFA,ROLL-0OFF,FOP L (F) VIPRF 46
s 2 VIPRF 47

n FLZFLC SLFPT FAGCTOR, LCY FREN,ROLL-OFF,FOR L (F) VIPRF w8

r 2 VIPRF Lg

r EMEH]  SLCFE FAGTNR,FICH FREN,RNLL=0FF ,FNR M(F) VICRF 50

en r ENFLO SLCSE FARTCR, LCW FRINLROLL=OFF,FOR M(F) VIPRF 51
e PoE SLPFT FARTOR,KIRH FREN,ROLL=-OFF,FOR P(F) VIPRF 52

c FUFAHI FCRM FACTOF,HIGH EREN,ROLL-0FF,FNR S(F)=PUFFTT TURN PFASE  VIPRF £3

Q PUFALC FCSM FAFTOF, LNk SREN,ROLL-OFF,FOR S(F)=BUFFET TURN PHASE  VIPRF 54

n PUFPHT SLCEE FARTOP,FIFY FREN.ROLL-OFF,FNP S(F)-BUFFET TURN FHASE VIPRF 55

Lga 0 PUFDIL PELTA VALUF FOR S(F)=AYFFET TURN PHASF VIPRF £6
( EUFF7F LECATOR F2EN,,HIGH FRIILROLL-NFF,FOF S(F)=RUFFET TURN PHASE VIPRF 57

g FUFFZL LCCATOR FREN,, LOY FRTILROLL-CFF,FOR S(F)=RUFFET TURN PHASE VIPRF 58
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FUFMAX
AUFXHT
RUFXLC
o

CATGRY
CONST

CORLFW
CORLEF

r1a

C1AAHT
cipaLC
C18AWE

C1agHY
c188LC
C18FN

C1AFZH
CLAF2(
C1BMAY
C1AMWF

C1AMXC
CLAXHT
C1MLC
o ]
€2
C22AFT
F2AALC
C2ARH]I
czasLc
C2AFN
C2AMAY
C2AXHY
C2A%XLC
cea
C2%AK1
CoFRLE
r2eex]
CresyL
r2eFN
c2oMax
F2EXHI
C.2AYLE
r3a
FIAALC
cppp

c3an

czAauT
C3IAFN
£ 3avLe
claxn

CrayMx

TLI74 CPT=1 FTN 4,5+4414

MAXTMUM VALUE OF S(F) FOP BUFFET=TURN FLIGHT PHASE
NOPMFREN,FATIN,HIGH FREAROLL-CFF,FOR BUFFET TURN PHASE
NCR¥sFREQe FATIO, LOW FREN,ROLL=-CFF,FOR BUFFET TURN PHASE
SPFZC CF SOUNP,CIHIRRENT VALUE
ECUIP.MCUNTING FATEGORY,CURRENT VALUR
FFACTICM NF FPEN YALUE PY WHICH THE FRENLIS INCREASED
VALUF CF CORRFGTINN TO MAXIMUM VALUS NF L(F)
VBLUE CF CCRRFCTION TO MAXIMUM VALUE OF L (F)

2

C1A=2H1A(TATFGNRY 1A)

F(R¥ FACTAR,HIGH FREN,RNLL=-OFF,FOR GATEGORY 1A

FCR®» FACTOP, LOW FREO,ROLL=-OFF,FOR CATEGORY 1A

AFFAY FCR STORIMN: TARULAR FORM FAGTCR VALUES(HIGH FREG,
RCLL-0OFF FPR TATEGNRY 1A)

SLCFF FACTOR,HFIGH FRENGROLL=OFF,FOR Y(F)=CATEGORY 1A
SLCFE FACTOR, LCW FREN,ROLL=-CFF,FNR Y(F)=CATEGORY 18
FIFST FUSELAGE SSNDIMNG MODE FREN.,FOR Y(F)=CATEGORY 14
LCCATOR FREN4yHIGH FRENGROLL=-OFF,FOR Y (F)=CATEGORY 1A
LCTATOR FReNey LOW FPENGROLL=-OFF,FOR Y (F)=CATEGORY 1A
MAXIMUM VALUT AF Y(F)=NATEGNRY 1A

AFFAY SCR STORING TABULAR NB VALUES USED WHEN CALCULATING

CCPRECTION TN f14MAX FNR WE VALUE

CORRECTFD MAXYIMUM VALULE NF Y(F)=CATEGCRY 1A
NNEMFRENGRATINHZHIGH FRFN,ROLL=-CFF,FOR Y(F)=CATFGORY 1A
NCRMFREN,RATIO, LNW FREQ.ROLL-CFF,FOR Y(F)=-CATEGORY 1A
C4P=ZHIF(CATERNRY 1R)

CZA=2HZ2MNATFEGNRY 2A)

FCPY¥ FATTNR,HIGH FRCN,RO0LL=-0FF,FOR Y(F)=CATFGORY 2A
FCP¥ FACTOF, LOW FREND,ROLL=0OFF,FNR Y(F)=CATEGORY 2A
SLCFS FAGCTNR, FIGY FREN,ROLL-CFF,FNF Y(F)-CATEGCRY 2P
SLCFE FACTNR, LCW FRFN,POLL=-OFF,FOR Y(F)=-CATEGORY 2A
FIRST FUSFLAGFE 2=4DING MODE FRFQ, FOR Y(F)=CATEGORY 28
MAXTMUM VALUT NF Y(F)=CATSGNRY 2A

NCR*,FR“N,PATTO,4IGH FRFO,ROLL=CFF,FOR Y(F)=CATFFORY 2A
NCEM,FREN,FATIN, LOA FRLALROLL=OFF,FOR Y(F)-CATEGORY ZA
C2F=2H23(TATEGNRY 28)

FCEM FALTOF,HIGH FRTN,ROLL=OFF,FOR Y(F)=CATEGORY 2B
FCR¥ FAPTNP, LOW SRFEQ.ROLL-OFF,FNR Y(F)=-CATEGORY 2R
SLCFF FACTPP,+IMY FREN.ROLL-OFF,FOR Y(F)=-CATEGORY 2B
SLCFF FASTNR, LOW FREN,ROLL-0FF,FNR V(F)-CATEGORY 2F
FIPST FUSZLAGE BTNNING MODE FFEN,FOR Y (F)=CATEGCRY 2P
4EXIMUM VALUE OF Y(F)-CATEGORY 2R

NCEPMFEFN FATINLHIGH FREQLROLL=CFFyFOR Y(F)=CATFGORY 2B
NCFY FREA,FATIN, LNOW FREQROLL-CFF,FOR Y(F)=-CATEGORY 2B
NIP=2HIA(CATFGNRY 2A)

FIRY FACTOF,LOW FRFQALPOLL=0OFF,FNR Y(F)-CATFGORY ZA

0er1e6/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIRRE
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

ARECAY FCR STORPIMNG TARULAR ALPKA' VALUFS,USEFN WHFN CALCULATI VIPRF

ALFHAY FN° Y(F)-TATERNRY 34 FRCM WE(ENUIPLWFIGHT)

VIPRF

AREAY FCR “TQRTNS TABULAR BETA VALUES,USEC WHEN CALCULATING VIPRF

RETY FCR Y(FY-CATEGNRY 3A FRCM WETERUIP,WEIRHT)

SLOEE FASTNR,HIRH '2EN,ROLL-0OFF,FOR Y(F)-CATEGORY 2p
FIFEST FUSELAGE FINNING MODE FEEN, ,FOR YI(F)=-NATTCORY 38
HCRPYoFRENWFATIDHWLNNW FRIN,ROLL=-OFF,FOR Y(F)=CATEGCRY 33

AGRAY FCR STOFING TAPHLAR X* VALUES USED WHTN CALCULATING

X! FOR Y(F)=fATSGIRY IA FROM WEI(ENUIP,WEIGHT)
AET1Y FCR SYQRING TARULAR Y(F) MAXTMUM,VALUFS,USFN WHEN

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

CALSULATING TH® “AX.NE Y(F)=CATFGNRY 3F FROM WE(FQUIP.WFIGH VIPRF

130
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C3°=2H3R(NATEGRORY 38)
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VIPRF

ARFAY FCR STORING TABULAR ALPHA VALLES,USED WHEN CALCULLATIN VIPRF

ALPHY4A FCR Y(F)=CATEGORY 3B FRCM WE(ENUIP,WEIGHT)
ARRAY FMR STORING TABULAR ALPHA® VALUES USEN WHEN

VIPRF
VIPRF

CALOULATING ALPHA'FOR Y(F)-CATEGORY 38 FROM WF (EQCUIP.WEIGHT VIPRF
AFFAY FCR STORING TABULAR BETA VALUES USED WHEN CALCULATING VIPRF

BETA FOR Y(F)=CATEGNRY 38 FROM WE(EQUIP WNEIGHT)

VIPRF

ACFEAY FCR STORING TABULAR BETA® VALUES USED WHEN CALCULATIN VIPRF

NLCTA® FOR Y(F)=-"ATEGORY 3B FRCM WE(EALIO,WEIGHT)

FIEST FUSFLAGE RS~NDINS MONE FFEA,FOR Y(F)=CATERORY 2E
APPAY FCR STORING TARULAR X VALUFS USED WHEN CALCULATING
X FOR Y(F)=CATZGNRY 3R FROM WE(EQUIP,WSIGHT)

AFRAY FCR STORING TARULAR X* VALUES USFC WHFEN CALCULATING
X® FOR Y(F)=CATEGORY 33 FROM WE(ENUIPWSIGHT)

ARFAY FOR STORING TABULAR Y(F) yMAX,.,VALUES USED WHEN
ARFAY FCR STOFING VALUES OF *WF*™ USED WHEN INTFRPOLATING
FCR FARAMFETFRS CF Y(F) FOR CATEGORIES 34 ANN 3P
CALCULATING Y{F)y,"AX,., (CATEGORY 3B8) FROM WE(ENUIP,WEICHT)
TLA=ZHLA(CATEGNRY 4KA)

CUP=2HLE(TATERNRY 48)

£5=1HE (CATEGORY 5)

FCR¥ FACTNP,HIRH FREN,ROLL=-OFF,FOR Y(F)Y=-CATFGNRY &

FCRM FACTOF, LOk FPEN,ROLL=-OFF,FOR Y(F)=CATEGORY 5

SLCF® FARTOP,HIGH FRFN,ROLL=-OFF,FNOR Y (F)-CATEGORY 5
SLFFF FASTOR, LCW FRENGROLL=-OFF,FOP Y(F)=-RATFGORY 5
FIFST FUSSLARE BTNDING MODE FRFN, FOR Y(S)=-CATEGORY &
MAXIMUM VALUE OF Y(F)=-CATEGORY 5

MCRYoFRENGPATIN,ZHIGH FRENGROLL=CFF,FNR Y(F)=CATEGORY &
NOENM,FRFNyPATIO, LNW FRFN,ROLL=0FF,FNR Y(F)=CATFGNRY €
CE=1HA (CATFGORY ”)

NIFFERLMF BETLPIFFET=-TURN ANE E NISTANCES

AFFAY FCR STORING DECBEL VALUFS OF L(F),M(F) ANT H(F)
USEN WHEN CALCULATINC L(F)=M(F)=-H(F) FUNCTION

AFRAY FCR STORING DECREL VALUES WHEN MAKING CALCULATICNS

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

TP DETERMINZ TH® SIORNDINATES OF POINTS OF FUNPTIONS P(F),G( VIPRF

Y(F),R(F) AND A(F)
ARPAY FCR STORING TARULAR DFCIREL VALUFS USEN FOR
CCFRECTING *XWFMAX™ FNR THE VALUE OF “RS*™

VIPRF
VIPRF
VIPRF

MIN, Y AXIS(OFRIATL) VALUT,AM ARGUMFNT CF *"XLOG*™ PLOT SURRCU VIPRF

AFFAY FCR STORING 41ST RENDING MODE (DR) VALS, FOR CURRENT
TYFZ AIFCRAFT

ARFAY FCR STORING 2ND AENDIMG MODS (DR) VALS, FOR CURRENT
TYSS AIFCRAFT

AFFAY FCR STCPIMNS DECIRLL VALUES USEM WHEN CALCULATING
GCFRECTION TO H(F) FOR R

M S
ARFAY FOR STORIMNS NECINREL VALUSS WHEN MAKING CALCULATICNS

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

Tr OFTERMIME THZ SOORNIMATES OF POINTS 9F FUNCTIONS P(F),S( VIPRF

AFPAY FOR STORIANG 1ST BENNING MODE (DR) VALUSS FOR A1C
APPAY FOR STNRING 1ST BFNDINC MCNE VALUES FOR A-70
AFFAY FCR STORING 4ST MENNING MNDS VALUSS FCR F=-15
ARFAY FCR STORIMG 1ST RFNNING MODE VALUZS FOR F=-16
ARFAY FCR STORING 1ST BENDING MCDE VALUES FOR F=4
AFEaYy FCR STOPING 1ST BENNING MODE VALUES FOR F-111
AFRAY FCR STORING 2MD BFNNING MODE (DB) VALUES FOR A1(C
ARERY FCR STNRING 2ND TINDIMG MNDE VALURS FOR A=70
ARRAY FCR STORING 2ND SENDING MODE VALUSS FOR F=15

131
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VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
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CELTRE
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PELUKE

CELWS

OF
CNCOM
rYES150

B
CWIEK
CXMFREC
nx~on1
rxvece

Cx1A10
PYAATT
NY{F1E
CX1F1E
NY1FL
Cx4i11
DX zZAaLl
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rxz111
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FLXDF
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132

TL/74 CRT =4 FTN Lo5+414 08716777
AFRAYY FPRp STQCPING 2MD AFNDIMNG MODFE VALUES FOR F-16 VIPRF
AFRAY FrR STNPING 24D R3FMDING MNDZ VALUSS FOR F-t VIPRF
AFRAY FCR STOPING 2NN 3FENDING MCDE (DR) VALUES FCR F-111 VIPRF
AFFAY FCRP STORING NECIREL VALUES USED FOR CORRECTING VIPRF
§ =Y C To TETVERMINE S (F)yGIVEN D=X =X VIPRF

FT ¥ BT M aT E VIPRF
BRPAV FOR STORINS DICIREL WALUES WHEN MAKING CALCULATICNS VIPRF
Tr CETZRMIME THE CI0RDIMATES OF POINTS OF FUNCTIONS VIPRF
L (R)=M (F)=HF )56 T) y RUE) AF) VIPRF
INTZRVAL RFTWESN THE UNIFORMLY SPACED *N™ VALUES FCR EACH C VIPRF
WHIFK A N3 VALUZ IS STOPEN IN ARRAY *ND3VAL® VIPRF
FCERENTICN TO M(T) AND H(F) FCP R (CISTANCE FROM SKIN) VIPRF

S VIPRF

PCUNTARY: LAYRR THIGKNESS AT THE GIVEN ALTITUNF VIPRF
QCUNDARY LAYER THICKNESS AT 7FRO ALTITUDF VIPRF
CCRFECTION TN H(T) FOR W (ENUIPMENT WFIGHT) VIPRF
(= VIPRF

CCEIENTINN TO M(F) AMD H(F) FOR W (SKIN SURFACE DENSITY) VIPRF
S VIPRF

JIBNETER NF FUSELAGE AT LOCATION OF ENUIPMENT VIPRF
NCENALTIZZN,AYFRAG™ NENSITY AT A GIVEN ALTITUNF VIPRF
NISTANCE AFTWFEN 'INIFORMLY SPACED WE VALUFES(100 LRS. MAXes),y VIPRF
FPR EACH NF WHIFY A DR VALNE IS STCRED IN ARRAY WE1(0 VIPRF
NISTAMCT FFTHEEN UNTFORMLY SPAGED WE VALUES(100C LRS. MAX.) VIPRF
FCF FACH NF WHIfY A N3 VALUE IS STNREC IN ARRAY WE1(LC VIPRF
NTSTAMCE RETWELM IINIFORMLY SPACEN WL VALUES(5000 LRSS, MAX.) VIPRF
FrR “ACH NF WHICY A DB VALUE IS STOREN IN ARRAY WESCOC VIPRF
IMTIRVAL,NFL TR RPS,RFTWELN TAPULAR,NECIP=L VALUES USEC VIPRF
WHEN CALTULATINE ~NORRFEAOTION TO M(F) FOR "RS", VIPRF
INTTEVAL,NCLTA ¥T,B8CTWSEN TABULAR 1ST PINDING MODF (OE) VAL VIPRF
S1CSEN IN APPAY D3MONL FOR FURRENT TYPF AIRCRAFT VIPRF
TNTLRVAL,NELTA XT,RL TWEEN TAPULAR 2NN RENNING MODL (DE) VAL VIPRF
STCRTN IM ARRAY D2MOD2 FOR CURRENT TYPF ATIRCRAFT VIPRF
INTESVAL,N"LTA Y~ ,BETWSEN TAELULAR 1ST PENDING MOME VALS.,A= VIPRF
INT=RVAL,NELTA YF,RETWZFN TARULAR 1ST RENDING MODE VALS.yA- VIPRF
TETSOVAL,NTLTA XZ,METUTEN TAPULAR 1ST RENDING MODE VALS.yF= VIPRF
TNTTBVALLNELTA YZ,3ZTWEEN TARULAR 1ST BENNING MODPE VALS.yF= VIPRF
TATEQVAL,NFLTA XZ,RETWIFN TAPULAR 1ST PENDING MODE VALSeyF=- VIPRF
I*TECVAL,NELTA XE,ATTWIEN TARULAR 1ST RENNDING MODE VALS.,F- VIPRF
INTERVAL,NFLTA XE,BETWEEN TAPULAR 2ND RENDING MODE VALS.,A- VIPRF
INTCRVAL,MELTA XFE,PETWEEN TARULAR 2ND BSNNING MODE VALS.,A- VIPRF
INT=ZRVAL,N{LTA XS ,BETWIEN TABULAR 2ND RENNING MODE VALS.,F= VIPRF
INTIRVAL,NTLTA XZ,RETWELN TAPULAR 2ND PENNING MODE VALS.,F= VIPRF
TNTIRVAL,DELTA X7,RZTWEFN TARULAR 2NN PINNING MODE VALS.,F- VIPRF
INTRRVAL,DFLTA Y~ ,B3FTWC™N TAFULAR 2ND PSNNING MODE VALS.,F=- VIPRF
OPNINAL NISTANAF NETWETN LINFS OF LEGENIS ON PLOTS VIPRF
RENTER FREM, NF YUF) TRANSFER FUNTTION VIPRF
INPUT VALYS FN2 F FAR CATEGNRIES OTHSR THAN 1FP,LA ANC 4R VIPRF
INPUT VAL"E FNe F3 FOR FPATEGORIES 4A AND LB VIPRF
INFUT VALNF FOR MYLTIPLICATIOMN CONSTANT K VIPRF
RENTEP FRERLQF SiCF) VIPRF
T VIPRF

APRAY FOR STOFING VALUZS OF FLEX-FUNCTIONS USEN WHEN VIPRF
CELCULATING LS )=M(F)=H (F) VIPRF
VALU® €F FLEX=FUNATION(HI-FREQ.ROLL-NFFY FOR P(F) VIPRF
VALLE COF FLEX=FUNTTION WHEN F/F =X VIPRF
bl VIPRF
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FMAY
FMAYEE
FMAYHF
FNMAXPF
EMFHT
FMELC
FMINGF
FMINHF
FMINFF
FN
FRRIHF

FR=N

FRO
FeEL

(274

E7FFHT
F7HFLC
FIKT
FZLFHT
FZLFLE
F201.0
FZWFHT
F7WFLC
F7PF
F2M

H

HILO
HITE
HITE
LN Y

I
TALUM
Iat?
1a7r
ISLANY
IRCEET
IC«

IZRROK
IFIPST
IFLITF
IFA

IFAISH

IFit

74/74 neT=1 TN 4,54¢L1Y4 0es16/77
VBLUE CF TRANSFFR OR SPECIAL FUNCTICNS WHEN F=F OR F=F°* VIPRF
C C VIPRF
LCCOTNR FRENGyHIGH=-FRPENROLL=CFF,FOR L (F) VIPRF
VIPRF
LECATOR FREN,, LNY=FPENROLL=-0FF,FOR L (F) VIPRF
2 VIPRF
MAXTMUM FRFA VALNT USLD WHEN CALC,VALUES OF TRANSFER FUNCTI VIPRF
MEYINMUM FRENL,FOR 3LOT OF G(F) VIPRF
MAXTMUM FREN,FOR PLOT NF HEF) VIPRF
MAXTMUM FRFO,FOR BLOT OF O(F) VIPRF
LCCATOR FRINGyHIGY=-FPENLROLL=CFF,FOR M (F) VIPRF
LCCATOR FPE N,y LOW=FRLNGRALL=CFF,FOR M (F) VIPRF
MIMIMINM FREN,FAR OLOT OF GI(F) VIPRF
MINTMIM FREA,FAR 3LOT OF HIF) VIPRF
MIATVMIN F:‘lf‘\.pnq DLOT nNF D(F) VIOQF
1T FUSELAGE BINNIMG MODE FREMeyWERTICAL=-SYMUFTRIC VIPRF
AFFAY FCR STOFIMG VAL'SS 2F FREQL'SEN WHEN CALCLLATING F* F VIPRF
VIPRF
ASRDY FCR STORTINS FRENGVALUFS SELEZCTED WHEN CALCULATING VIPRF
L(FY=M[F)=H(F) AMNN USIN AS APSCISSAS OF PNINTS ON FLNTS VIPRF
FREMLVALUF VIPRF
AFRAY FFrR STNPTIN FRENGVALUES SELECTED FAR APSCISSAS CF PCIN VIPRF
ON FLOTS NF R(F) AND H(F) VIPRF
ASRAY FCR STNARING VALUES OF F  ANN F& USEN WHEN CALCeL(F)=M VIPRF
0 o VIPRF
LPCATOR FREOQeyHISH=-FRENSROLL=0OFF,FOR H(F) VIPRF
LCCATOR FRFNgy LNY FRENGRALL=O0FF, FOR H(F) VIPRF
LCCOTOR FRFN,,HIGH FREN,ROLL-0FF,FOR SFERIFIEC Y(F) CATT"GCR VIPRF
LCCATOR FRFNeyHIRH FRENROLL=OFF,FOR L (F) VIPRF
LCCATOR FPEN,, LNY FRENLROLL=CFF,FOR L (F) VIPRF
LCCATOR FREO4y LAWY FPEN,ROLL-CFF,FOR SPELTIFIFD Y(F) CATEGOR VIPPF
LCCATNP FREN,ZyHIRH FPEN,RALL=-CFF,FOR M (F) VIPRF
LCCATOR FRLMsy INW FRLDI«ROLL=-CFFyFOR M (F) VIPRF
LCTATOR FRENG,HIRH FRENRALL=-OFF,FOR F (F) VIPRF
STCCND FUSFLAGS ATNDING MNNE FRFQ.9yVERTIMCAL=-SYMMETRIC VIPRF
pEPAY FFAR STORING VALUES OF BALTITUDS VIPRF
APRAY FCR STOPING VALUZS=( OR =1,NENOTING LOW=PASS,FICH=-PAS VIPRF
HFIGKT NF FPHARACTTRS NN PLOT LABELS,TITLES FTC, VIPRF
HEIGHT OF FHAPACTERS ON PLOT LAFELS,TITLES ETC. VIPRF
MAYTMUM VALUT NF ALTITUDNE VIPRF
WCFKINE INTEGER WARIARLE VIPRF
=1H2 FCR ALUMINUM VIPRF
=7H A-13 FNP FNYPARE WITH IPLANE (1) VIPRF
=7H 4-70 FOR TOMPART WITH IFLANF(1) VIPRF
=1F RLMNY VIPRF
=ZFET FUFFET TURY VIPRF
VARTARLF ~RUAL T7 1 NR G USEC FOR CETERMINING CURRENT VIPRF
FLIEFT PHASE VIPRF
ARFLMFNT NF SURSOIUTINE "REANCOS" WHICH JETEPMINES VIPRF
NRANCHING DIPECTINM AFTFR RFTURN FRCM CALL TO *RFACCCS* VIPRF
SUPSCPIPT NF FIPST ELLMENT IN AN ARPRAY WHICH IS PLOTTED VIPRF
SET ENUAL TN VARIABLF ISANDL OR VARIARLZ JFLITE VIPRF
=1FN OR 2H2N FNR SUBSCRIPT IN PRINT OF F OP F VIPRF
N 2N VIPRF
=EHFINISY USIN FOR FOMPARE WITH CONTENTS OF fOL.1-6 VIPRF
NE INPUT NATA GARNS VIPRF
=PH F=-111 FCR COMPAR: WITH ICLANE(1) VIPRF

133
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233
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235
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237
228
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240
b1
242
2u3
Zhiy
245
cub
47
248
L9
250
é51
292
253
254
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256
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258
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IF15
TEL6
IF4
IHPLD

P
TLAMD
ILINEY
ILINF?
IMRG
INCPLT

IPHASE
IPLANE
TeLGT
ISANDL
ISTEEL
ITAKNF
ITITAN
ITETL Y
ITUPE
IX

J
JELT TR
K

[
LXNAMF
LYNAME
M
MBTERL
NRFZPE
NC 2
NOrR
I'N:DS
NMeDr e
N¥CDE?
FPTS
MRSVAL

NWFE1aC
MW= 1K
HWEEK
L 5 B
N1A7C
N1F1Y
N1F15
N3 =4
N1 Fi114
N2 pge
N2A7D
N2F15
N2E15
N2FL
fe By

=7+  F=1% FOP COMPART WITH IPLANE (1)
=7¢  F-16 FOP COMPARL WITH IPLANE (1)
=AH  F=4 FOR GCOMPARF WITH IPLANE(1)
AFRAY FCR STORPING CONTENTS OF APPARPSNT “DESHRIPTION"
INPUT,TATA MARN AFTEP PETURN FRCOM SUAROUTINL *READCOS™
WNPKINE INTEGFR VARIARLE
=7HLANCING FOR LANDING FLIGHT PHASE
ARPAY FCR STORINS PLOT TITLE LINE CHAFASTERS
ARFAY FCR STOPTNG PLOT TITLF LINF CHARAGTSRS
={KN FCR MAGNFSTIM
VALUE (PLANKS OR NOT RLANKS) DETFRMINES WHETHER THE FLCTS OF
TRANSFER AND PSS?0NSF FUNGTIONS ARE PRODUGED
SET ENLAL TN CHAR,COMBLDENOTING FLIGHT PHASF,RENUIRED FOR F
ARF8Y FCR STORING INPUT VALUES FOR INFUT DATA ICENTIFICATIC
INTLGER VARIARLE FOR GCOUNT OF PLOTS
=FESANDL,NTNOTING S AND L FLIGHT PHASE
=1F<,NENOTING STZZL PLATE MATERIAL
=7HTAKEQFF,NENOTING TAKFOFF FLIGHT OHASE
=1KT,CENOTING TITANIUM PLATE MATERIAL
AFFOY FrR STORTNS PLNT TITLE LINE CHARAGTERS
=ZHTP,FOR LOW FRFN, ATMO0S, TURAMULENGE
TNTEFER VAPTABLE FOR SUBSCRI®I IN PRINT OF X ,X ,X OR X
&r T L E
INTICTR WOPKING VARIABLE
INFUT VALUL FO2 FLIGHT PHASE
INTERTR WOPKING VARIASLE
INTZCTR WNPKING VARIABLE
PRFIY FCR STORING CHARAGTERS FOR NAME CF X=-AXIS ON FLCT
AFEAY FPR STOPIMG CHARACTERS FOR NAME (S Y=-AXIS ON FLCT
INTEGER WORY VASIARLF
TFPUT VELNE FNOR PLATE MATERIAL
NUMBER CF Pe yALNCS IN ARRAY “RFZPF"
NUMEER (F TAAULA® VALIIES FOR CATEGORY 3,Y(F) PAPAMETERS
NUMBER CF DECINEL VALUES STOREN IN ARRAY *NNARVAL®
NUMEER (F FEGIACL VALUSS IN AFPAY “CONFRS™
NUMEER CF PECIPFL VALUES IN FPRAY "raMonge
NUVMEER (F DFAI3CL YALUSS IN ARRAY “C8MOC2"
NUMEER FF POTMTS SALGULATED FOR FUNCTTON L(F)=M(F)=K(F)
NUMTER CF TAAULAR VALUIS OF R USEN WHEN GALG. F* FCR H(F)
S 0
FPCEREATION TO “() AND H(F) FCR R
S
NUMEER (F NR yALUZTS I' ARRAY WE1Q0
NUMSER CF NA VAL'SS IN ARRAY WE1)3C
NUMEER FF PR VALYTS IN ARRAY WE5NO0G
NUVRER € NFCIOSL VALUSS IN ARRAY “GR1A10™
NUMAFR CF FECIBEL VALUIS IN ARPAY “C81A7N*
NUMRTR CF PERTASL VALUCS IN AFRAY *“NRLF{G"
NU¥3FR FFE CERINFL VALUSS IN ARRAY “raifFige
NUMEER CF PERTAFL VALUES IN ARRAY “CR{F4™
NIMEFR (F LLCTIZTL VALUSRS IM AFRAY “C81111°
NUMEER CF DECIRCL VALUES IN ARRAY *“NRZA{Q"™
NUMEZR CF PFCINTL VALUIS IN ARRAY “Capa7ne
NUMRER €S DPEGIPEL VALUTZS IN ARRAY "OR2F{F*
NUNMETE OF DERTIL VALUES IN AKRAY *FB2F{@*™
MUMEER CF PECTRLL VALUES IN ARRAY "QR2F4™
NLMEZR FF PECTEFL YALUIS IM ARRAY 82111

134
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RS
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SAHI
SALD
SAHl
SPLO
SRFTD

SND7LTA
SFZHI
SEILR
SIRN
soune
SPEAK
SXHI
SYLO

) §
TBOYPHT
TAXALC
TAKARHT
TakPLr
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TAYYHT
TAKXLP
TRAHI
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TRFC
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MAYIMIM OF Y(F) FOR SPZCIFIEN CATEGCRY
2

MEXTIMUM OF P(F) 4PSFe/HZ.
MAXTMUM OF P(F),N7,
CCNSTANT=7,14150255
RATIOtAV,PRESSURT AT ALTITUDE/AV,PRESSURE AT SEA LEVEL ALTI
SGUARE CF N, NYNAMIG PRESS!RE
AVFRAGE DTNSITY
RE ,RFYNNLCS NUM@=R AT DISTANCE ¥

: 4
RATINIAV,NEMSITY AT ALTITUDE/AV.NENSITY AT SEA LEVEL ALTITU
INBUT VALUT £NR NISTANGE FROM SKIN,R

s
VAX,VALUZ NF P ROVEREN BY ARRAY OF TABULAR,NECIREL VALUES,
3

ARREY FCR STOPIANG TARULAR DECIREL VALUFS USED WHEN CALCULAT
F* SR H(F) AND RORRECTION TO M(F) ANC H(F) FOR R

0 s
SET FAULL TO FORM FACTNR,4F RCLL-OFF FOR S(F) OF SPFC.FLIGH
SCY =NUAL TO FNSM FACTOR,LF ROLL-OFF FN2 S(F) OF SPEC.FLIGH
SET ENUEL TN SLAPZ FACTOR,HF ROLL-CFF FOR S(F) OF SPEC.FLIG
STT EMUAL TO SLEPE FARTOR,LF ROLL-OFF FOR S(F) CF SFEC.FLIG
RATINIS (F)/S (F)* FOR CALG, S (F) CORRSS.TO A D>0,USING IN

PT ¢ RT M AT M
VALUE FOR PIFMAYX
WALUE OF S (F) AT FMINGF
T

SFT FOUAL TO LORATNR FREN.,HIGH FREN,ROLL=OFF,FOR S(F)
0F SCECLFLIGHT FYASE
SET TNUAL TO LOCATNR FREQ., LOW FREG,ROLL=NFF,FOR S(F)
OF SPECJFLIGHT CHASE
AFS3Y FOR STORING VALUZ 0 OR VALUE 1,0FNOTING LOW-FREC.AND
HIGH=FFFN,ROLL=CFF,RESP, ,WHEN CALR, L(FY=M(F)=H(F)

ARF8Y FrP STOPING TABULAR VALUES FOR VELOGCITY OF SOUNC
SET FQUAL TN MAYIMUM VALUE OF S(F) FOR SPECLFLIGHT PHKASE
SET TOUAL TO NNRM,FRFN,RATIO,FIGH FREN,2OLL=OFF FOR S(F)
NF SPEC,ELIRHT PYAST
STT ©NUAL TO MOR',FREN,RATIO, LCW FREN.IOLL-OFF FOR S(F)
OF SPECLFLIGHT EHASE
INFUT VALUT FOR ATRGPAFT PLATE THIRKNESS
FCFM FACTAF,HIGH ERCN,ROLL=0FF,FOR S(F) OF TAKE-OFF FLIGHT
FCEM FACTOF, LOW FREN,R0LL=0FF,FOR S(F) OF TAKE=OFF FLIGHT
SLCFZ FARTOR,HIAH4=FOFEN,ROLL=0FF,FOP S(F) OF TAWE-OFF FLIGHT
SLCEE €ACTOR, LAU=FREN,ROLL=O0FF,FOR S(F) NF TAKE-OFF FLIGHT
VAXTMUM VALUE CF SPEGTAL FUNRTION S(F) FOR TAKE=OFF FLIGHT
NCFMFREN,FATIN,HIRY FREQLROLL=0FF,FNR S(F) ,TAKE=OFF FLIGHT
NC=W,FREN,KATIO, LNW FRFO,ROLL=CFF,FOR S(F),TAKE=DFF FLIGHT
FCRY FACTAR,HIGH FREN, ROLL-OFF,FNR S(F) OF LOW FREC,
ATMCS. TURNULENTE 2HASE
SLCF= FACTOR,FIGH TRFN,RNLL=-0OFF,FNR S(F) FOR LOW FRER.
ATMGS. TURMULENCE
CLNTTR FRFN,NF KIGH FPTN, ROLL-CFF SECTION OF S(F) FOR
LOW EREM, ATMOS,TURIILINCT PHASE
VELUF (RFFERFNAS) OF S(F) AT FREC=F* USED WHEN CALC. MAXIMUM

0

VALUT CF S(F) AT FREN,=TAFG
LEAGTH OF TIGK MARK NN RISHT HAND Y AXTIS OF PLOT
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76/74  0PT=1 ETH 4, BHL1L 08/16/77 13,11.78
G & “unA  ARPAY FCR STORTNG VALUSS NF PETA ANC RFTA? FOR L(F),M(F) AN VIFRF 601
e H(F),ISEN WHIH CALGULATING L(F)=M(F)=k () TRANSFER FUNCTICN VIPRF 402
" TWOPPE TRILE RETAY FNR O (F) VIPRF 403
r v FREZ=-STRIAY VELCATTY VIPRF 40U
n v AVERAGE KINE™ETIN VISNISITY VIPRF 495
ure r VALK  AFFAY FCR STORING VALUIS OF K USEN WHEN GALCULATING F* FOR VIPRF 406
r 5 VIPRF 407
& VISENS APPAY EDR STORING TANULAR VALUES OF AVERAGE WINFMATIC VISCO VIPRF 408
= VNCRM  RATTIM$OV,CINEMATIA VISSOSITY AT ALTITUDS/AV.KINFMATIC VISCO VIPRF 409
n AT SEALFVEL ALTTITUNE VIPRF 410
41r i wE INELT VALUC FOR “AUTPMENT WEIGHT VIPRF 411
c el LFEAY FOR STORING TAMILAR VALUES NF EAUIPMENT WEIGKT LSED W VIPRF 412
P CALCULATING F! FNR W (F) VIPRF 413
n 7 VIPRF L1y
r WENAY  MAYTMIM YALUZ OF SOUTPMINT WEIGHT,WE,F02 TARULAP NECIFEL VIPRF 415
L1r r VALLFS STOFTN TN A2RAY™WESDOC™ VIPRF 416
n WF1C)  AFFAY FRR STORING DTCIAEL VALLSS GCRRFSOONDING TO FOUIPLWET VIPRF 417
n UF TO 1CL7S.," S50 WHEN CALCLFORRERTION TO MAXIMUM OF H(F) VIPRF 418
n WE1GCC AFFAY E£r2 STARING DACISBEL VALUFS CCRRESPONDING TO EQUIPLWEI VIPRF 419
v UP TN 1C35LRSe, "SI0 WHEN CALC.RORREATION TO MAXIMUM OF H(F) VIPRF 420
Lzo n WEETL{ AFFAY FC2 STOPING NEFT3FL VALLES NORRESPONDING TO EQUIP.WEI VIPRF 421
T UF TN £CA0LNS,,1STN WAEN CALC.CORRECTTON TO MAXIMUM CF H(F) VIPRF 42?2
i WS DENSITY OF AIRNFAST PLATT MATERIAL VIPRF 423
r X NISTANCF X ,X AR X VIPRF 42u
n b7 TL VIPRF 425
y 28 a YAXIS LTMETY CE ¥ AXIS NF PLNTS VIPRF 426
r XB1 BT CISTANGE FROM THT LTADING FLGE OF THT FUSZLARE AFRCDYNAM VIPRF L27
° PRCETLL TN THE WIMG CHNRD CEMTER VIPRF 428
s YCYFLF LFNETH OF LOGARITHMIC OYGLE FCR XAXIS OF oLOT VIPRF 429
e yr F CISTANGE FROM THS LEANING FCGE NF THE FUSCLAGE ALROCYNAMI VIPRF 430
4an : PROFILE TN THT WING G4NRD CENTER VIPRF 431
r XFEPWY AFFAY FCR STOPING THE MAXIMUM VALUES NF L(F),L (F),M(F) ANC VIPRF 432
n 2 VIPRF 433
r TRANSFLR FUNGTICIS USED WHEM CALGULATING L(F)=M(F)=H(F) VIPRF 43
e YHECCE MAYIMUM VALUEZ NF H(F) TNRRICTED FOP W ,4  ANO R VIPRF 435
e 7 E S s VIPRF 436
g YHFHI NCF¥oFRFO.FATIO,4TGH=FREN,ROLL=CFF,H(F) OF CUFPENT FLIGHT P VIPRF 437
n YHUELC MCPM.FRTALPATIN, LOW=FRTNGROLL=CFF,H(F) OF FURRENT FLIGHT P VIPRF 438
n VHEMAX MAYTNMIM VALUT AF 4(F) AEFORE CORRSFTION VIPRF 439
o YHT SET FOUAL TO MARM,FRENGRATIO, FIGH-FREN,?0LL-0FF,FOR SFEC.Y ( VIPRF 440
Lot - XLEFCE MAXIMUM VALUF OF L(F) SORREFTED FOR X VIPRF 441
r = VIPRF 42
r VLEHT  hCEM, FRENGFATIN,HIGH=-F2E0,ROLL=CFF,FOR L (F) VIPRF 4u3
c YLELC NCBY FREDLKFATIN, LOW=-FRLA,ROLL-CFF,FOR L(F) VIPRF 4y
f XLFMAX MBXIMUM VALUS OF L(F) 3EFORE COPRZATION VIPRF 445
Lis " yLr SFT FALBL TN NORM,EREN,PATIO,LOW-FREN,ROLL=CFF,FOR SPEC.Y(F VIPRF 446
r XLPFPE MAXIMUM YALUS OF L (F) AFTER CORRICTION FOR X VIPRF 47
n > £ VIPRF 4ue
n YLZFHT NCEM FREN,FATIN,YIAH=-FRTN,ROLL=CFF,FOR L (F) VIPRF 449
r 2 VIPRF 450
yee 7 XL2FLE VCEY,FREN,PATIO, LOW=FRTN,20LL=-CFF,FNR L (F) VIPRF 451
~ ? VIPRF 452
g XLZFMX MAYINMUM VALIE NF L (F) VIPRF 453
" 2 VIPRF 454
i XMBKNC MACH MC. OF CURREYT AIRCRAFT FROFILE ANALYSIS VIPRF 455
urs G YMFRCE MAYIMIM UALUE OF M(F),CO0RRECTED FOR "WS“"ANN"RS™ VIORF 456
r XMEHT  MCRNFRTN,RATIN,HIGH FREN,ROLL=CFF,FOR V(F) VIPRF 457

136
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74774 oPT=14 FTN 4,C+414

YPELQ NOPM,FRTD,FATIN, LNOW FRFN,ROLL=-CFF,FOR 1t (F)

YMFEMBY MEXTMUM VALUT CF M(F)

¥PF NCEN¢FRFNPATIN,HIRH=FRTN,ROLL=CFF,yFOR 2 (F)

Xt wrs cp wL" DISTANAS FROM THE LEADING EDNGF OF THE FUSELARE
ATROTYNAMIC PPNOFILE TN THE LANPING G<AR

YV AL Y CORROTIMATE OF LONER LEFT-HAND CORNER NF INFOLLINE FLT ON
PLET PY DISSPLA SUR=ROUTIME *“RLMESS"™

Y X WCPKINGE,RTAL VAGIABLE

08716777

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

XXFFHT NCPY FRLN,FATIOyH4IGH FRENLROLL=CFF,FOR H(F)==CONSTANT VALUE VIPRF
XXHFLC MCPM,FRENGFATIN, LOW FPEN,ROLL-CFF,FOR Y4 (F)-=FONSTANT VALUE VIPRF
YYLEET MCPN,FRFA,PATIN,YIRH FRENGROLL=-CFF;FOR L(F)=-=CONSTANT VALUE VIPRF
YXLFLE NCRY,FRFN,FATIO, LOW FRFNROLL=-CFF,FNR L(F)=--CONSTANT VALUE VIPPF

% WORKIMNG VARIACLE
v2 WCPKTIMG VARIAFLE
X3 WEEKING VARTARLE
Yb WCFYING VAPIAPLSF

YAXIS LENGTH COF Y AXIS OIN PLNTS

YSTE® STFE STI7?7 ,¥ PATA UMNITS/INCH FOR PLCT Y AXIS

vvaL v CCORDINATE NF LIWER LEFT=HAND CORNER NF INFOLLINE PLT ON
PLCT ™Y DISSPLA S')B=ROUTIME *RLMZSS™

NIMENSINN SRENCLZC),NEFITLI155),DRFL(15G) yN3SOL (15C) , FSPL (150)
PIMENSTION BLT(E), AMAVNO(5) 4y ALPHA (4) ,CNBVAL (41), THOLN (%)
NINMENSTON NF1FL(41),NR2FLIL1),NBIF15(41) ,NF2F15(4L])

PIMFNSION 0C1F16(FE) ,NF2716(61),NB1111(41),0R2111 (41)
FPIMENSINN CRLA?0(L1) ,N72A70(L1),NB1A10(L1),NE2A1] (L1)
PIMENSTNN WSV (14) ,VALY (14) yC1IAAWE (11) ,C1AMKE (11)

CINENCTON EF7FF(29) yFPRIHE(43) yDBRS (43) ,RSVALS(43),WE1C0(7)
CIMFNSTION WF4402(7),W359.25(3) 4NBMFRS (29)

PIMENSTION TR(L) ,XFERMY(H) yTWORLL) yFLYX (L) yF72(4),HILM(4),STICN(L)
DIMENSTION ALTTUNCEL) yAVO (A1), AVNENS (£1) 4 SOUND (51) ,VISCOS(E1)
CINENSTON GIWFC42),C3AYMX(10),03AAP (10),C2AXP (10),F3BC(10),
138X (17) ,FIRRP(10),C3RXP(17),73%YMX(16),C3IRAP(10),C3RAC10),
2032112

CC®MCN/PFLCTT/F)XMAKNC g X yRSyWEZ WSy IFLITL yCATGRY,ILINE1(7),
1ITITLL(7) ,IPLANT L) ,LYNAME(L) , LYNAME (4) , XOYRLE, YSTEP, YAXIS,
2XANIS,FITFHITFL, TICLEN, X1, X2, X3, Xty XX, IPHASE ,INOPLT, IPLANK

COMMCAZYARTS/ZFN G XLFYAX yF 2Ny XL2FMX g PUFMAX 4 XET 4 XTL,,FFMOVF,
{NMCCF1,0XMOM1,F3MPN10100) ,NMNDF2,N¥YMOC2,NBMNN2(100),
2ILINEZ (R) y ISANCL, IRUFST, ITAKOFy ILANO, ITURR,IFNISH

CATA NOF785/20/ ,3FTPF/1,745,14150504900,3.746,0.651,04592,04551,
1005309 e50C,Caltil2,00lRMy oali70,0elb57,0et54,006b5,04400,0,435,

ZCo 2Ny 0ab21y o lilBlylelb113,y3,64072,744026,0.3980,042934,0,3888,
30, 3842,0477969C6375/

CATA RSVALS/04900259005050075916951025516505147592405242542450,
1207533409759 ledsl 05954095¢5950057009B8e09%e0y1)e0911005124C413.0,
216e 0,150,160 0917439180751940,20009220092200923e0924404254192600
327eC92Re 929093300/
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FROCRAV VIFPRF 74/74 nPT=1 FTN L,54+414 08716/77

DATA CPRS/749y=24009=2e€2,-3,30,-3,9C,y-4,40,-4,80,-5.20,-5.50,
1-5490)-6¢159=64U7 y=He80y=74309y=8¢00)=84509=9¢09=9e5y-10.09-1(.8y
2-11453-12409=1247%,-13427,-13.709y-14+00,-14,40,-14.60,-14.S0,
3=17620y=15¢235,=15,709=15,R57-15¢95,-16,09-16417y-16e209=1€+,3Cy
L=1€eliCy=1F,CCy=166609=15:65y-16.70/

DATA FPRIFE/SE0)e9TBLUe933500y 335009220009 710C092950,928004,
12730e926F 00 92CFia 924704924 00e92320e922000921C0¢9y20N04919504,
21870 e 91 R luay17%44s,y1697.,16004515804,15504915104514R804,51L504,
3142049138003 13€00913874513206913054912854912€84912%h0912504y
L1244469123P0y123249122%4912204/

DATA MTK/Z4%924Bybe09705910e0515e09206Cy3040y4)e0,F060,8040,10040,
116040926Ce3

CATA VALK/14L 96099900975 0095,0492,0487,0e84y0.76,C473,0.467F,
10e€509Ce€0R9GeE754CaS507

DATA NMFRS/297,DXMFRS/ 1,19/

DATA CEMFRS/=17:09=16eC5=15505=13aT 5120l y~11629~10029~%e29~Eely
1=7¢39=€s Eg=50¢ By=50liy=4e55=369y=3e2y=2eBs=2e29=2¢09=1e79=10e2y
2=3319="s 0 9= e P03 =Uollis=Tes30y=Cs209=0e1850s7

CBYTA NCA4R/11/,CXC1A/204N/,XINCLIA/1CC/
DATA C1AAWE/140y1e34y104351057 3106251470, 1e75,1e77910829106,14927
PATA CLAMKE/Cey=tely=1eB89=2¢79=2e89y=26eTy=bely=4e59=5¢29=5:¢59=645/

DATA NWE1C3/27/7,D9E100/15,07

FATA WLAMC/Ney=00C9=10259=2e0y=2459=3e75y=445/

CATA MWI w7/, W=1K/ 150,/

DATA WELCCN/=445,y=10e0y=12ehy=1bel,=15.2y=1601y-1646/

DAYA MWEEK/CS/yDWEEX/530477/

CATA BTEEO0T/=1€4R =170 E5y=1ReDy=19474=204159=70e69=2140y=21425),
1=2% %07

DATA MNCNFR/417,D7LNNR/ 1.0/

CATA TCOVEL/Coy=0e029=Ce15y=002109=0+20y=0+22y=J030,

1=Colil y=F o€39y=Cef0y=0e97y-1e0C0y-1e20,-1e40y=14F)y=1.90,-2.20,
222450 9= ol 19=2e5 N 9=lbe {9y =40509=5e1C 9=5eR)9y=6463y=7e50y=Re 30,
3-942Cs~4 00105 =12aC09~114%09=12709=12s505=1%¢T3y=15s0GCy
h=1TeTCa=1€e80y=1720y=17:909~18650,-1%:107

CATA C3WF/1367915e09?207930094Je09FCe29y90e0y1704Cy1€040,2C0407
CATA F2IAYMX/12409116€9%1e5911e0910e7910e09%eF 900397659600/
DATE C2BP/2433CyC 02859 7027890426490025790e240,74225904229
1002129062002

DOTA C?IAXE/0es(2y0elFly)e4l5y))elt069)Ce385504350,043%2,0.295,
L 780 9/ 0 20 04

CATA FP2AAE/1,600914907+14909,1.918,1,292091493€,1,940,1.,960,
146 970 926 ERTA

PATA CIBYMY/20L4)y2€6e 91405, 11029106298e097el49643964146407/
CATA FIBF/(e10052¢3305Ce1l47,7417%,04.1905062259042354042€65,
1Cie 283, 0 2052

DATA FI3RE/241(090e167974190,04250yCe2RG90e3505043759Ca435,
1Ce eyl FLTL

PATA FIBX/714b2,1452514555105579105951.7891481,1,89,1495,2.00/
PATA F2AXE/ 047 0y ef2597059990e524y 0oL ,0et419,04407,Ce3323,
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PRAFRAM VIPRF 74774 OPT=1 FTN La5+L14 08/16/77

104288,7, 280/
DATA C32A/71400y00€byueCly0e3690030,0420,74175,34120,04110,04107
DATA F?IRAF/4,40,1¢4691457y1e56,51458,1464,1.68,5147351.75,1.80/

CATA ALTTUCY 049500e9100745150009200Ce525000529004535000,400C.,
* 45(Gey 503Cey 55CCey €730sy 655004y 7000+, 7503., R00Oe, 8500.,
* Q00Cey 952049133004y 110304,5120004,13000+,1%40004,150004,1€00C.,
¥1770045187 0104 ,3190Cey22N104 2100045227304 ,230004,240C0.,25CCCo,
¥26000ey27030¢2B0C049220704,321004,340004,320004,330004,3400C.,
¥15000,936C030e 3270C04,3877649390004,400004,410004,4200C.,4300C.,
¥LGL00Ce 4503043457000 ,47000e9480004,L20004,50000,7

CATA AVP/211642920784392240499200440,196747,1931,9,1896.6,18€1.9,
¥1827,7917%400917504851728,1,1595.9,1€66442,1632,99160242,1571.9,
¥9542,19151247914834R,145543,1339.7,1345.9,1293.7,1243.2,11¢4,3,
*4946,¢,1101,1,1056.8,1"713.9, 972.5, ¢32.4, 8¢, 7, 856.3, 820.2,
¥7R%,2,7514€,719,1,587,8,557,AyH28e4yE0003957343,54742,52241,4°R.0,
PL7U, 7 LS 2ol b 11,4”,41140,391,7,373.3,355.8,3%32.1,323.2,3(840,293.6,
¥27C,By26Fe7425Uel1,242.7/

CATA BVNENS/,25135=02,,2Ub67F=12,42422E=02y42377E=02y42334E-02,
®,27901T=07,422490-02,42217L-07,42172E~02,.2137F-02,,2102F-02,
¥ 2067002020 33E-12,418997-62,41965E-02,,1932F-02,.190CE-02,
¥ 1PRBE=0Zy0183FI=02,,1PN5C=(2,,1774E~(2,+1718E=02,.1663F=02,
%, 1611F=02ye1b59E=02,¢1°08E=02,41458E-02,,1411F-02,,136LF-02,
% 1718F-(29e127%E=029412335=02y41188E-02,41147F=-02,,11C7E-02,
¥, {(FRRE=(Zye1020E-r2,49C335-03,,9577E~03,.9228E~03,4889(E-03,
%, 8623F-N7,,R1RQF-"2,,7853(=03,,7529E-03,.,7215E-03,,.,6912E~-03,
¥, E€210=C 2y o F3LIE-C2y 60745 ~03,45%1RE-02,45673E-03,.5338E-02,
% . 5113:-( 3y44BCBE-C3,,4F92E-03, 4495E-03,,LI0EF-03,,4125F-02,
8, 3CP2E~ 3y I7TN6E-T I/

DATA SOUNC/109Ce%,139044,1092,3,109041,10904,108%8,1089.,7,1089,0,
¥{0P7,F,10(8F,7,1085,5,1(84.3,1783.1,1081.9,1080.7,1079,%,1078.4,
#907701910756991074e743107344,176946,1C6549,106241,105844,1054,5,
®LEN, 791706, 10474151039.291035449103145,102745,10224€,51019.7,
¥901%5,8,1C11.48,1207.8,1003.8, 399,7, 995.,7, 9971, 990.7, S€B8.2,
BORE,7,CRT,1,G8,4B,07R7,375,8,07343,S7049,y56F45,36hs0,9€34€,6141,
%C62. 8495 A54,7,9514 €,9349,2,946,97/

CATA VTSPCR/ 1bA7F=03,.1492E-03,41517E-03,41543E-(3,.1570E-C3,
®,1397F=07,,16256-03,41€651E-03,,1675E-07,,169¢F-03,,1724E~-03,
¥, 17LCF=C2y,1775E=07y41R32F=03,.13268E-03,.185hF=03,,1883F-02,
¥,1611F=(2,,1940F-(7,,19605=03,41998F-(2,,2(51F-03,.210€6F=03,
® 21RIE=01,422225=03,022835=03,42346F-03,y42411E-03,.,2L78E~-03,
¥, 25611 -03,,2621E=-03,42€950~-03,.2774E~-03,,2854F-03,,297RE-02,
%, 3726 =C3y021155=03,4320RE-03y¢3306E-03%,.3407E-C3,,3512F-03,
¥,3F36F-11,,37755=13,,3617E-03, .4066E-03, . 4223E-03,,4387E=-03,
* LFEO[=C 3, 473R=03,,46750-03,.5118t-03,.5720F-02,.,5530f-03,
%, 57UGF=(3ys507FE=(2,462130-03,,6u60F=02,.,6717F-03,,6984E-03,
¥ 72F3F=-039e755bLE=-C3/

PATA ISTFSL,ITITAM, TALUM,IMAG/1HSy1HT y1HA,1HM/

NATA C1A/2H1A/,C2N/2H2A/,02R/2H23/ 4, C3A/2H3A7,C3B/2H3B/,(5/1HE/
CATA CAR/2HIT/4CLA/2HU L/ 4CLTR/2HL3/,NE/1HE/ ,IBLANK/1H /
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572
573
574
575
€76
§77
€78
579
c€eo
581
ce2
583
ey
Ens
586
87
€88
589
90
LB
6§92
593
94
595
€96
597
€98
599
€00
€01
€02
603
E0L
€05
€06
€07
€08
€09
€10
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€1¢
€13
€14
€15
€16
€17
€18
€19
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PEDERANY YIFYE L/74 oPT =1 FTN L,5¢L1y 08236/77 13.11.28
NATA TFL/EH Fl/y LTFLS/ TH F~15/5 TF167/TH Fat5i VIPRF 629
LATA TF14248H E=1117TA?N/TH A=7C/,IA14/7H A=-13/ VIPRF 30
£ & VIPRF €31
CATA TSAKFL,IDVFYT.IL\””,ITAKQFIQH°ﬂKDL,2F°T,7HLAHDING,7HTAKLOFFI VIPRF €32
LATA TTURF/2HTRY VIPPF €33
VIPRF €34
PATA BT/ 3e141C502R5/ 4 IFNTSH/Z6HFINISHY VIPRF €38
EE VIPRF €386
VIPRF €37
TATA NAFGL/4L/ aTXAFL /1, ED/ VIPRF €38
CA™A LELFE / Teuy =uBly =1¢A0y =2480, =by10, =S¢b4Cy -743G, -9.80, VIPRF €39
1-12.&[,-1“.C"q-’J.CD'-E%.C],-ZH.MO,'EZ-in-ZU-’Gy-iq.10,-18.&C, VIPRF €40
6L 2-1“.’",-1’.’(,-LT.“D,-1%.23,-1R.90,-20.L3,-22.QD,°25.?f,'26.00, VIPRF €41
3-25.2:,-?’.65,-1”.63,-'7.7J,-15.63,-1“.00,-12.70,-11.30,-16.10, VIPRF €42
4 =C410y =P,30, =750y =6480y 5400, -5:317 VIPRF (T
VIPRF ELl
PATA NZFLILL/ yTX2FL/1,577 VIPRF €45
Ers CATA [EPFL / G40y =490, =2,00y =U4eCiy =64F0, -9¢709=15.00,-26,00, VIPRF EL6
1-2?.uu.-1f.’u,-1‘;’5,-11.7”,-11-C0,-11.30;-11.30,-12.FC,-10.20. VIPRF Eu7
2-15.3",-1“.95,-?°.L3,-7U.0;,-25.q0,-22.0U,-ic.10,-17.9C,-17.30. VIPRF Eys
3-17.hCy-17.92,-1°.Rb,-23.90,—25.63,-19-09,-1b.80,-11.05, “8:75, VIPRF Euc
b =7y =S85 ~kabc, -3.80, =3,00, 2402 VIPRF ESD
(i VIPRF €51
PATA MIFAE/41/,0Y1FAF/1,3757 VIPRF €52
CAT® CEIF1E. Juls =3'9f, =1a75, =2.60, =360, =FoCly -€.00y =7.80, VIPRF €53
1 -'.25'-11-15,-13.75,-16.@0,-21.20,-25.63,-ZB-JC,-?S.EC,-ZE.EU, VIPRF ESL
2=PTelly=192,34~16 A09=154259=16410y=160159=16430y=17+€Cy=168.70, VIPRF €55
ETY 3-2:.50,-21.75,-27.03,-23.“5,-?5.70,-?1.#0,-1q.30y-16.80,-1F.b0, VIPRF EE6
41 43 L =13 00l y= 1R 20y~ 24 17 5=10:30, =9.,507 VIPRF €57
VIPRF €58
NATA N2F1E/41/4NX2F157/14375/ VIPRF €59
PATA TEPF1Z/7 040y ~1e10y =2.43, =4425, =630, -8480y=12.404=-18.060, VIPRF €60
BE" 1-?5.u[,-17.05.-17.0C,-11.3=,-lc.qO,-1".75,-1C.93,-11.1C,-11.90, VIPRF €61
2-1h.ff,-1'.‘",-??.02,-7%.3&,-ZC.33,-1q-10,-15.:5,-1ﬂ.h[,-1&.80, VIPRF €62
3-1°.9i,—25-3u,~26.0..-21.44,-21.40,-19.8d,-1”.2£.-17.20,-16.20, VIPRF €63
L1870 y=15e00,=14,L{y=13,7,-13,40,-13,00/ VIPRF £64
VIPRF €65
EE" CATA NICIE/EE/,IX1F1RL 0, AT VIPRF ERG
DATA COLFIRL Belly =obls =140y =1e iy =24 20y =2460y =2,40, -4420, VIPRF €67
1 =503, -6a00; =7sbl, 3067910460, -12¢30y=144B0,=18,80,-22.,€0, VIPRF €68
2-2‘.25,-2’.93,-?7-1:,-21.60,—2(.30,-20.15,—1“.%0,-19.3C,-19.CU; VIPRF €69
3-1“.°f,-19.EL,-1“.6&.—1%.5‘,-18.63,-1F.75,-19.00,-1?-6C,-2E.2D, VIPRF €70
£70 A-PI.MC,-?”.BT,-7“.05,—’5.5J,-’6.00y-?6.?ﬂ,-?ﬁ.ﬂﬂ,-?S.ﬂC,-?E.EU, VIPRF E7s
Ee23e Ay =21 20 =10 F03=175R3 5 =e30,-1%5.10y-14410,-13,2(,-12,30, VIPRF E72
E=11.80y=11007 VIPRF €73
VIPRF ETY
PATE MNZEAR/IUL 5O ZFIE S L LUTSS VIPRF E75
6 7E NATA PE2F16/ Tely =1620y =2:5d5 =4e305 =66 00, =B.s204-10490,-15,00, VIPRF E76
1-22.15,-EF.QT,-23.75‘-17.6J,-17.15,-17.#0,-21.60.-25.1E,-25.§09 VIPRF er?
2-?‘.3C,-25.°C,-25.CL,-?3.’U,-’1.90,-?1-67,-?2.75,-?Q.EC,-25.EU, VIPRF €78
3-26.60,—2‘.&:,-7k.1..-21.8),-?1.50,-21-501—25.10,-?6.00,-21.00, VIPRF 679
U=1Fe2F9=42,75, =967y =265 =Balidy -3:807 VIPRF €en
E VIPRF €R1
PATA N1F2411/7L1/7,0%1111/1.,76217 VIPRF €82
[ETA E¥11440 147, 220y =e75y =1470y =2,€0y =2,75, -4,90, -6.0C, VIPRF €e3
$ =780 -C.E‘,-ii.ﬁr,-l?.ﬁ],-16.25,-23.0?s-?E.RD,—ZE.OC,-Zh.CU, VIPRF €84
2-?“.:f,-19.3?,-16.FG,-19.G?,—1h.q0,-1h.40,-1b.15'-1h.7t,-15.20, VIPRF €8s
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P20FRANM VIDIF 7L/74 PT=g FTN Lo F4t1y

6°CR

TLe

749

72K

7un

3-1€¢0Cy=174€09y=19,90,=22,07y=25,85,)=-26¢209=26e10y=25.209=20e70)
Lo17e7E9=1F ¢80 9= 1l 0Cy=12470y=11450y=10.507

CATA NZF111/L1/4,7¥X211171,7621/

CATA CRE2111/741%0./

DATA NIA?P/41/7,NX1A7N/ 1,104/

CEr716/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

CATA DELEP?RZ %dy =ally =156y =2e20y =3elly =390y =449y =S80 VIPRE

1 =7,00, =R,60y=1"ehy=12:979y-16¢609-25:209=25¢809-20.20y~-1€.40,
2=14e109=174009=12,40y=12:)0y=11680y=11460y-114€59-11,9(,-12,50,
3=l 707F 9=1F oAl 9=19eP Iy =756209~26e009=-2Ce879=22¢3Cy~1%5¢8(y~12440,
4=11¢9Cy =%¢5Cy =65y =Te70y ~he90y =6400/

NATA NZAZP/7UL1/,NX2A7N/ 1,104/

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

CATA NR2877/ Gol0y =1480y =347)y =64lly =9¢509=13.00y=21.72y=21.70y VIPRF

1=16,9Cy=11,159=1%620y =950y =96e729=1062C9=114209=12.50y=14L4E€ED,
2=17¢709=224009=23¢909="50719=22e009-18:109-166109-1443C,=12,75,
317,40y =13,609=1349P,=14¢25,=15.609=1Ge779y=26e309=20eC0y=13.,C0,
L-1063My =7,8Cy =500y =3.30y =1.80y =.66/

CTATA M1A1C/4174X1ALC71,315/

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

CATE CS1%13/ Coely =140%) =2638y =4el1, =5.68y =7¢54,-10,12,-13,40, VIPRF

1=1P L€ y=2C05( 9=254509=29¢179y~15e299=13¢159=114709=10462y =-9.€8,
2 =C¢00, =8471,y =8,L(, =3,27, =8s0b4y =-Roelly =B,y =9,€Ey =-Co22,
3= ety =157 91l 0uyg=1%:27 y=25eBD3=206909=12e6By =924y ~6402y
b =%60; =15875 =332, 9%y 226y 3410/

DATA N2A1C/41/,7%X2A1C/1.315/

CATA FF2p17/7L1%0./

NESVAL=L]

FMINPF=1CCeF “FMAXPF=171317C 5

FMIMHF=1[, SFMAXHF=1(00d.

FVMIMOF=C .7 IFMAXGF=1L1C,

HMAY=E23CM,7 TRSMAX=30,7 SWFMAY=50(C."

VOEsC 16 ~IPLOTEE

PRLELF=A,7 2ABLFHT=0,5 3YXLFLO=2,0 SXXLFHI=N,S

FMELC=bC 4L SFMFHI=?2EC,f IRYFLO=0¢3 TEMFHI=],3

XMFLC=Z4C IXMFHT=? 0

GHELC=74 2 TOHFHI=C,e? AXXHFLN=2,0 RXXHFHI=(045

AHFLC=l4F TAHFHI=1,70 PAPFHI=1,0 $ALFLN=1.,0 TALFHI=1,0
AMELN=14C TAMFHI=1,10

PL2FLf=CeZ TIBLZFHI=C0e2 SXL2FLN=1.,8C §XL2FHI=N,555
ALZFLC=1.0 TALPFHI=Z.Z

ANFMAX=={ll,( TAHYFMAX==121,"

C1AYLC=24f TNIAYHI=C,7 201ARLO=0,2 §$C01ABHI=N,2 ¢C1AALO=1,0
C108HT=1,C FC1AFN=25,0 3T1AMAX=12,(

(20XLr=1,% TN2AXHI=J45 TT2ARLN=0,2 $C2ABHI=0N.2 2C2AALO=1.0
(24AHT=1,7 TC2AFN=43,7 TN2AMAX=13,(C

C2AYLM=2,0 TN2EXHI=(,5( TC2PRLO=0,2C0 $C2EEHI=1,30. ¥C2FALC=1.u
C27AHTI=1,€) TR2REV=L(,C 3C2RMAY=14.0C

fSLN=C,e1 IC5FFI=0s1 "C3YLO=1,42 $CEXHI=1,/1,42 ®CS5ALO=(.5(
f58HT=1,4 IfSFN=?20C.3 ®CSMAX=33,C

"UFYLC=1,2% TFUFYHI=0,583 SBYFAHI=Y.2uc 3EUFFZL=24,7 CEUFFZH=6(."

PUFALP=C, 3RUFAMI=1,( 3UFNEL=E,]

TAKPLC=0,7 ITAKAHT=C,4 “TAKXLO=4,0 STAKXHI=0.53 STAKALC=0.4
TAKLHTI=1,0 TTAKMAX=10,"
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€686
€87
eae
€89
€qo
€91
ga92
€93
€34
€285
€96
€97
€98
€S9
700
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07
mes
709
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2!
742
713
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716
T
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Y &

TEE

Te0

765

7¢x8

PRNRFAY VIPPF T4/74 CPT=1 FTN L, 5+414

2 0= e B e

ALNALC=043 FALNBHI=(043 SALNXLO=2.0 FALNXHI=0.5 FALNALO=C.4
ALNAHT=1,62 TALNMAX=12,1
TeceHI=(,2 TRAKI=1.0 3T73FL=F.,0 STBREF=12,.,0

MR =1 (
CIBPHT=0.Z TCIAXLO=2.3 3C3AALN=2.0 $C3AFN=25.,0 TC3IRFN=3E,0

CALL TCMPFS FCALL YAXANG(C,) BCALL YINTAX

CALL EBASALF(*"L/CSTN*) 3TALL MIXALF("STANDARN*) $CALL MARKER(1)
HITE=Ce 140 THITEL=5.%HITZ/7,

YCYCLF=2+" TYAYIS=B.0 STINLFN=C,.026

LA AR R R R R R AR L SRS R A S 2

o
Ll
»
L

1
ar

2
28

27

2"

*

READ TIMRUT DATA *

»
FEFIVIFIFFNIINFIRERNERNY

PEAD(R,1%) (IPLANF(I),I=1,3),JFLITE,INOPLY
IF(FCF(E) o NFoT) RC TN A9
FORMAT (2210

T=A0HYS SRy eve s TORINT 25, T s Tyl Iyl

FNSMAT (1F1,19X,*THPUT CATA CARNS*//GIX,*COLUMN NUMPER*/
138X, %1%, 0X,¥2%,3IX,®3%, QX ,¥4¥,AX,#5% ,0X,*(¥,9X ,*7%,9X,¥g%/
22Ny A LE 1RO NENRN G o TN T Y

PRINT 1, (IPLAKE(T),T=1,3)yJFLITE,INOPLT
FOIMAT(1KP,28X,*DESCPI®TION CARD®/209X,8A10)

READ: 1€ 4 TLINE2

PRIMT 6 ,ILIME?

FOSMAT(L1HC,28X,*ALTITUC =MACH MO, MARC¥/29X,8A10)
FEFOCE (BT 477, ILINF2) (ALT(I),AMAKNO(I),I=1,6)
FORMAT (5 (F2424F542))

FIAT 15, ILINE?

PRINT 7R, ILTNE?

FORMAT (LHP,28X,*ATRCRAFT PARAMETZRS CARN*/29X ,8A1C)
FERONT(60,7C, ILINT?) ¥Z,7S,WE,DF,T,FCCATL,FRCAT2,MATERL,CATGRY
FORMAT (7 F11,3,81,A2)

I=TPLANE (1)

TP (T FF o TEL) GC TH 20
IFtI.Er«TFL5) FO TO 26
IFUI.EGs IF1RY GO TN &N
IF(TIFN,IF111) 6N TH 47
TF (1.6 5F o TAPT). €O 70 5
IF(T«FCo TRL2) FO TO 4%

CALL FrAPCRS(yyTe9C009Tes00900y0esles0yCeyley0y0eyCey0,yI,IFRROR)

GO TN 47
CALL RTALCATS(164643,=1226N9186349-129:04354C09%2023535479140,

IMIF4,TX1FL,TBIFL N2FL Y 2F4 ,N32FL,1,IF4, IERPNR)
GE TR L7

142
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LIy

Xl

LEN]

R45

LU

ALS

PRACCAN VIPRF 7L/74 0pPT=1 FTN LeS+414

v R B s

2% CALL READANS(B8459=1274792748y=13140,2540,23%¢1,4042,1.0y
2N1F18,CX1F16,CP1F15,N2F15,NX2F15,N82F15,1,IF15, ICPROR)

GO0 TO 47

LY CALL FEADCTS(1249,-1314093245,=1334093%4052741529¢5,140,
2N1F16,CX1F1€,001F16,N2F1A,NX2F16,NB2F16y1,IF1€,IZRROR)

GO TO t7

47 CALL READFOS(Ae5y=13440y 0400, 040,3540,38.1,474151.0,
iM1F4141,0¥1111,021111,42F111,0X2111,0B2111,1,IF111,IERRCOR)

GO TO 47

42 CALL READCNS(15.25=12949923e0,=1404052540,2045,25.6,140C,
2N1A7D,N¥Y1A70,DR1A7D,M2870,0X2A70,0B2A70,1,IA7N, IERROR)

rfo Yo t7

4% CALL RFANFDS(9404,-13140y 040y 0.0,3%,050400y 440,140,
1M1815,47X1A13,0P1A12,N?A1],0X2A1),NB2A10,1,1A10,IERROR)

47 IFTIERRNRGEN, () GC TO 27
IF(IERFNR.5Ne1) GO TN
IF(IERFOR,EM,2) GO TN &4
IF(TERROPLEN.3.0R, TEPRCR,FN &) GO TN 44

1.

IPLANF (4)=TLINF2(1) TIPLANE(2)=ILINF2(2)
IPLANF (3)=TLINER2(?) FJFLITE=ILINE2(L)
INQGPLT=TILTINF2(F)

GOl TR Y1

41 ro. &2 I=1,%
42 THOLPCI) =TLINE2(T)

- »

® CHECK VALICITY NF TNPUT NATA VALUES *
= -

FHRFFIFFSFFFVFFFFEFFRFF SRS SRS IR RXFF RN FEE Y

27 M="

TFUIFLITEGENGISANDL o NR ¢ JFLITEGENSIRUFET(NRJFLITELFO,ITAXOF

1408 JFLITR,[N,ILANDGNR,JFLITELFQL,ITURP) 60 TO 9

Mz{1 SPRINT 22,JFLITF,TSANDL,IBUFET,ITAKOF,ILAND,ITURP

08716777
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VIPRF
VIPRF
VIPRF
VIPRF
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VIPRF
VIPPF
VIPRF

29 FOAMAT(1H=-, P1(,* WAS RTAND FNOR THE FLIGHT CONDITIOMN,NOT*,A10,*O0R*, VIPRF
1A15,*CR¥ ,A10,*NR* ,A10,*NP¥,A10/% FOR "“STRAIGHT=-AND-LEVEL","BLFFET- VIPRF
2TURN™, " TAK:=NFF","LANOING™ AND “LOW-FREA, ATMOSPHLRIC TUREULENCE™, VIPRF

IFESPECTIVFLY.®)

3 TFIXEWET ¢F0) GO TN 10

M=1 ITI=1C“COWN=STREA 2 )=10HM ATRO,CST 3PRINT F,II,J,¥l

1I=3K>C, TFRINT 8,II,IPLANK

19 TE (RS CF 6fa) GO TIO L&

Mzq §TI=10H DISTAMCE §£J)=94YFROM SKIN 3PRPINT 5,II,J,RS

1I=10¥>97, CR =N, SPRINT 8,II,IRLANV

1h IF(WELCFo(e) GO TO 11
M=q1 §1I=1f% ENUIPMEN ¢ )=RHT WFIGHT ¢PRINT 5,II,J,WE
IT1=1GK>0e R =0y SPRINT 8,II,IPLANK

41 TFELDF»CTlv) G0 TH 18

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
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e02
€03
804
€05
e06
€07
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PE(

i

a7

885

are

a1n

ORFrREAN VTETF TS rPT=1 FTN L.Ealkil

27

)

3

2, FORMAT (1H=,*THF LETTFR SPERIFIFND FNP THE AIRCPAFT MATFRIAL WAS *,

e

¥=1 ¥I1T=1'% FUSELACZ 7J=BHDIAMETER SPRINT 5,11,J,0F
II=3H>". TERINT 8,TT,T7LANK
r£c ITD 19

¥1=0F#Ze STF (RSGLToX1V S50 TO 49
M=l TCETNT 1F,P3, Y1

FOSMAT (1 H=,*THFE SPECIFISN NISTANCE FROP THE SKIM *,F7,2,% EXCERDS

{1CNE-HALE T-T FUSTLAGE FIAMETER *,F7,2)
TI=1"KFUSTLAGE N SJ=6HTAL/2, TPRINT 8,II,J

IF (Tl Tele) GC TN 22
M=l AFTS 0K SKIM TH €1=7HICKNESS FPRINT 5,IT,J,7
1I=3>", SERINT R,TI,TRLAMNK

IF(EATCRY LML) 6O TN ~6

TE(FNCAT1.6T,04) A0 TN 74

M={ TIT=17FCATFGARY £ T )=10MENTER FRO, $PRINT 5,1T,J,FCCATY
TI=18E>2, AR =04 ZTPRINT §,TI;TRLANK

IF(FECAT24 %, 80) FO TP 76
M={ TT1={.HGATEGNPY 7 TJ=1GHA OR 37 FC TPPINT 5,I1,J,FCCATZ
IT=10K>0. CR =7, TPRINT B,IT1,IBLANK

TFIMAT FLeT0e ISTEFLNP o MATIRL,ENGITITAN, NP MATIRLJEN, TALUM
1,03 MATFEL,TATMAR) GO T 50
M=1 TFRINT 24,MAT[RL

0R/16/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

164/% TT MUSY EF S,T,A OP M FOR STEEL,TITANIUM,ALUMINUM ANO MAGNESI VIPRF

2UM yRESFE PTTVRLY ¢ *)

IF(CATEOY 43N CAAG PR NATARY G ENGF13 NP NATGRY . EReN2ANKGEATERYGEN,

1C2ROReCATHRY ENCIBNE,CATRRY (SN 40P PR CATGRYFNCLALNR,
20BTGRYEN YR, CR,MPATARRY, TN, N5, 0RCATGRYLENLCE) GO TO 5S¢
v={ TPSINT £2,CATGRY,N1A,01B,72A,C2B,C3A,C3B, 4A,C48,C5,C6

VIPPF
VIPRf

VIPRF
VIPRF
VIPRF
VIPRF

€9 ENRMAT (L1H=-,A%,% WLS SOSOTFIED FOR THF SQUIFMENT-MOUNTING CATEGORY. VIPRF
1%/% TE# FRCGPAM TXPERATS SPEGIFIGATIONS FNP CATERNRIES CNLY AS FOLL VIPRF
2NWS ¥4, (1Y,A3) /% THZ "RIGRAM PROCEECS TO THR NIXT PROBLFM FOR ANAL VIPRF

c

53

IVE TR, W)

JFCENGET oL o) =Q TO 60

Wz *TI={(44ST MNLF F ;)=84RTAUSNGY ePRINT 5,11,J,FN
IT=1H>C, SORINT Q,T1,TPLAMK

IFEXLEMANY LT, 0e) GO TO 56
Uz{ STT=4rH MAX,VILUE TJ=8H NF L(F) §PRIMT 5,TI,J,XLFMAX
TI=TH<T, TERPINT 8,I1,IRLANV

TF(F2MeGE4ls) GO TN €4
V=1 III=17HZNF MOPE F TJ=BHREAUENCY SPRINT 5,11,J,F2N
II=1(+>C, OF =N, IPPINT 4,IT,IBLANK

IFEXLPF XL EaBe) GO T 5A
M={ ITT=1"H 4BXVALUT 7J=04 OF L2(F) 2PRINT 5,II1,JyXL2FMX
IT1=1dF<Cls CR =Cs ?ORIMT 8,II,IBLANK

IF(RUFMAY (GE,iTe) RO TN 62

M=1 iTI=17KNMAX,DF PUF 2 )=1)H,TURN S(F) 9PPINT 5,II,J,BUFMAX
II=1CK>0, CR =F, TPRINT 8,IT,IBLANK

144

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
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€63
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€66
67
€68
€69
€70
€71
ere
e?3
74
€75
e76
err
tre
é79
EAQ
eny
ese
A3
eey
€85
€86
887
€88
e8g
#90
€93
eg2
€93
£94
895
Ech
€97
e9n
899
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€01
ep2
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€05
€06
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<08
€09
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911
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0
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aLz

Qen

FOACRAM VTIFO
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b o
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]

F 726774 noT=9 FTN L.5+¢L1L 0R/16/77
VIPRF

IFIXETGEele) FO TN 66 VIPRF
v=q $TIT=1"HPUFFET=TUR TJ=104M DISTANCE $PRINT 5,II,J,XRT VIPRF
IT=13¥>r, CR =0, TPRINT 8,ITI,IPLANK VIPRF
VIPRF

IF(XTL +GEe2e) O TH 68 VIPRF
M=y TIT=4CHTIKFNFF=LA T 1=1JHMDING DIST SPRINT 5,IT,J,XTL VIPRF
II=15k>r, 2% ={, $PRINT 8,II,IRLANK VIPRF
VIPRF

IF(Fr¥CVECEals) GO TN 70 VIPRF
M=z=1 SIT=1CHMULT.OPNST = )=FHANT K 2PPINT 5,I1I,J,FCMOVE VIPRF
IT=3M>7, TARINT 2,TT7,I°LANK VIPRF
VIPRF

IFINVENT4,6T40s) GO T 21 VIPRF
Mz1 TIT=17HNO,FR VAL, %J=1J41ST 3,MOCE $X1=NMOOF1 SPRINT 5,II,J,X1 VIPRF
IT1=3H>%, “CRINT R,TI,IFLANK VIPRF
VIPRF

IFINYXMCN1,%T4Cs) RO TN 33 VIPRF
vzq TTI=408XT CIST.Et F)=9HT.OR VALS SPRINT 5,I1,J,0X“0D1 VIPRF
IT=>2y TERINT 8,11,I°LANK VIPRF
) VIPRF

TE(F2 EQe"w) GR TN 2& VIPRF
IFINMOCE24  Teu) KC TH 72 VIPRF
M=1 TTI=17ENN,C8 VAL, $J=10H2MD B MOCF 3X1=NMODFE2 SPRINT 5,II,JyX1 VIPRF
1I="H>", TERINT S,1I,I°LAMNK VIPRF
VIPRF

IF(OYMCN24~Tele) RO TN 35 VIPRF
Mz{ ;TI=47KXE PIST,3F %J=17H4T.DB VALS, 3PRINT 5,II,J,DXMOD2 VIPRF
Ti=H»*, "“ERINT 517,130 ANV VIPRF
VIPRF

VIPRF

rn 1cte T=1,6 VIPRF
TE(AMPUNC IV ENeDW) O TO 1000 VIPRF
VIPRF

VIPRF

H=ALTI(T) *IF(HeGEaNeeANNDHeLFE4HMAX) GO TN 28 VIPRF
Mz4 STTI=qnk BLTT FJ=4HTUNEC SPRINT 5,II4JyH VIPRF
TI=9¥¢ > 9P = ¥)=0H < NR = iX1=0, TORINT 6,II,¥,JyHMAX VIPRF
FORMAT (* THL PRNGFAM ASSYMES THAT IT WTILL EF *,A10,512.5,* AND *, VIPRF
1A1J,F11,2) VIPRF
&C TO 7 VIPRF
VIPRF

XMAKNC=AMAKNO(TY VIPRF
TF(IFLITENEL ITAKCF (ANT, JFLITTZWNESILAND) GO TN 7 VIPRF
TFIXMAKNC ot " 0032 BNMGHeENG2600,0) FC TO 79 VIPRF
PRINT 2, H,XMAKND VIPRF
FOIMATC/ /77777771 1/7%TH™ FOLLOWING VALUES,REAF FOR ALTITUCE (k) ANC VIPRF
4 MACH NUMAZG(M),WEPF TANBNWFSTLY SPECIFIER ON THE ALTITUDL-MACH NC VIPRF
2¢ NARTI® /37X, %H=8 ;F10,1/ 36X ,*M%,F10,2/7/7% THEY WERF SET FNAUAL TO TH VIPRF
2T PARE~RT VALL"S,H=2007,7 ANN M=0,93, WHICH ALWAYS MUST BE SFECIFI VIPRF
LIN¥/® WHEN THF FLTGHT S4ASS IS TAKE-NFF ANC LANDING,*) VIPRF
XMAKNC=0,S7 TH=20CCs" 250 TO ?A VIPRF
VIPRF

IF(XMAKNCeCTe2s) GN TO 78 VIPRF
L il ) £85 L) VAGH <J=b4H MO, 3PRINT 5,11,J,XMAKNO VIPRF
FORMAT ({1 H=,*THE YALUE SPICIFICN FOR *,2A1(,* IS *,(12.5) VIPRF
IT=3H>"s CSRINT 8,11 ,I°LANK VIPRF

145
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Q73

a7k

acqp

161G

b b U

PRACPAN VIPOF

7"

1.2

1°

Lt

6/74 NPT=1 FTN L.B+41Y4

FOIMAT(* THLC PROGFAM ASSHUMES THAT IT WILL RF ¥,2410)

IF(MECa1) GO TN 1007
IF(FOMCYEGFRade) FCMOVF=1,0
ICk=f SIFLITE=ISAMDL

0o 17 TI=147

ILTME1 (T I¥=1H SILIME2(II)=1H
TTITLI(IT)=1H

ILIMEL1(1)=10H TN EPUICYM FILIMEL1(2)=10HENT LOCATI SILINF1(3)=ZHON
X=XE $IX=1HE FIPHASE=5F (F)$ CIF(IFLITE.EN.ISANDL) GO TO 34

IFCTFLITFNELIFUFET) GC TN 12

ILINE1(1)=10K TN THF OH SILIM=1(2)=1CHORD CFNTER
ILINE1(3)=10H OF THF WI 2ILINFL1(4)=2HENEC

Y=XPT 2Tv=2HRT STIPHASS=RH (RT)E§ 3GO TO 34
IF(IFLITEWNE.ITAYCF) G6C TO 13

ILTNE1 (1)=10H 10 THE LA TILIME1(2)=1CHNNING GEAR
X=XTL IX=1HT SIOHASF=5Y4 (T)® CIFN=1HN $GO TN 3&

TF(IFLITENELILANDY GO TO 22
¥=XTL ZIX=1HL $TIPHASF=FH (L)T S$IFN=2H2N 3GC TO 24

X=X¥T TI¥=2HTF IIPYASE=64 (TRYF TIFN=1HN

IT=R/ECCwt 1 S¥1=RCC,

IF(HLES10LC0e) GO TO 44

ITT=H/103Cs 1L EX1=10C0,

V=VISFCS(IT) iC=SCUNP(II) R=AVNENS (II)
X2=AMOT (o ¥1Y SIF(X2.EMeTs) 6B TO 4E
TI=IT41 °x3=X2/Y1

R=CH#(ANDFFMIHITI)=R) ®X?
C=C+(SCUNNCITI)=-NY *X3

U=Ve (VISPASICT D=y ¥ Xs

PNOPM=R/RVNFNS (1) FVNORM=V/VISFOS(1) 3IU=XMAKNO®C §NSQ=P*U*U/Z.

NEG=CSN®ESH SREY=U*XT/YISCOS(1)

FELTA?=6,CTT7/PLX SDELTA”?=10E=-2%XE® (1. 0¢DFLTAZ®DELTAZ)®® 0,10

FELTAB=NELTAZ* (FNORMS*",7)
F7aE=(,70%L/NLLTAT
eDEz1,7¢5 TIF(FZPFLLE.?)3.7) 50 TO 9r

FRE=C,I7E ZTF(FZPF.GF4199J64C) GO TO 90
CALL TERPLIN(FZPF 470CeCy3)0s04X190,PFF,BFZFF,N3F7PF)

X1z o077 (1,C+Co 1Y YMBUNO*XMAYNOD) SPFM=X1*X1*CEN®NELTAE/U
PFMNN=7,L41771F-5 SPFMNO=10,0%ALOGL10 (PFM/ (FFMDP*PEMDR))

TFSMATERL NG s TRLUM) =0 Ta e
WS=14 % T TJ=1"H ALUMINUM

146

0e/16777

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VI®PRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
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€91
g92
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cay
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1025
1026
1cae7
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1430

1085

e { R

10 €8

10F)

i1cee

1070

1078

10f90

PROGRAM VIPR

g

oy

1Cx

2F:

217

22°%
2Pk

231
23

F 74774 CPT=1 FTIN L,Se¢b44
GO To 10¢C

IF(MATERL.MLITITAN) GO TO 94

WS=24,0%T 3J=10H TITANIUM

GO YO0 1Cr

IFIMATFRLOFL,ISTEFL) GC TN 96

WS=41.0%T tJ=1CH STEEL

€C TO 1cCC

WS=Q,17%T 2J=1C4 MAGN=STUM

PRINT Z4€

PRINT 3IS5I,IPLANE,TFLITE

PRINT 200 )k g XMAKNO 3 Xy IXyI¥, (ILINEL1(II),II=1,5)
II1=1H :IF(CATGRY,EN,C1A) TI=1H4*

PRIMT 21C4RSyWFyTyJyWS,SATGRY,NF

PRINT 220

PRTIMT Z28,3,AVDENT (1) 4PNNRM,V,VISCOS (1), VYNCRM,"
PRINT 23¢

FRINT 23E,U,NSC,PEY,NELTAZ,NELTAB

FORMAT (1H=, 10X 4#H=%,F12,1,5X,*ALTITUBE(FT,)*/
BOGX ¥ V=% F17,2,5X,¥MARH N0, %/

ZLOX,%Y =%,£12,2,6X,A2,% NISTANCE FROM THE LEANING FDGE OF THE %/

320X9AZy1EN,*FUSELAGE AERNNYNAMIC PROFILE (FT4) *,5A10)

FORMAT (L1 OX,%F =%*,F12,2,AX,*NISTANCE FPCM SKIN(IMN,)*/20X,*S*/

119X%,%W =¥%,512,2,6X, *SNUIPMENT WEIGHT (LEBS.) ¥/ 20X, *E*/
220Xy ¥ T=%,F12,4y6X y*THINKNESS IF SKIN MATCRIAL(IN,)*/
J13Vy*VATFRIAL=%,3X,A10,5X,*TYPE SKIN MATERIAL*/

08716777

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

U72X,¥2%/ 10X 4 * N =% ,F12,7,6X,*DTNSITY CF SKIN MATERIAL,)LFSe/FTe(CALC VIPRF

BULATEC)*/2:X,*S%/
E13X,*CATFECRY=%,9X,A2,7X,*EOUIPMENT MOUNTING CATEGORY*/
719%,%D =¥,F12,1,A¥, ¥*DIAMITER NF FUSELAGE (IN,) */20X,%F*//)
FORMAT(* VALUES SELERTFN FROM ATMOSPHERIC TABLE®)

FOPMAT(

FLOXG*F =F,4F12,F,6)X,*MTAY ATR NFNSITY AT ALTITUDE H(SLUG/CU.FT,)*/

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

$IOX,*P =% ,C12,€96Y,*MIAN AIP NFNSITY AT ZERO ALTITUNE(SLUG/CL.FT.) VIPRF

¥R/I(X,¥0%/

C17Xy®F /P =%,F12.596X,*NNARMALT7ED MEAN AIR QENSITY®/2(X,¥0%//

VIPRF
VIPRF

#1OX, %N =¥,C12,7,6Y,¥¥INZYATI . VISCOSITY AT ALTITUDE H(FT,SN./SEC.) VIPRF

¥y VIPRF
10X, ¥V =¥,F12,7,AX,*¥TINEMATIC VISCOSITY AT 7ERN ALTITUDE (FT.SN./SE VIPRF
Bre )R/ 2.X %18y VIPRF
B17X,HV/V =¥, F12,3,6X,*NIMALTIZED KINEMATIC VISCOSITY®*/2(X,*0%// VIPRF
¥20Y *0=% ,F124246X,*SPEFD OF SOIND AT ALTITUNE Y(FT,./SLC.) *7/7) VIPRF
FORMAT(* VALUES CALCULATCD FNR ASRODYNAMIF PARAMETFRSH) VIPRF

FORMAT( VIPRF

11CY,%L =¥,F12,2,6X,*FPET STRTAM VELOCITY(FT,.SF%,) %/ VIPRF
220Y*7%, 3CX,*¥2% /10X ,*N =%,[12,5,5X, *DYNAMIC FR=SSURE(PSF )*/ VIPRF
¥IAX,*FE =¥,E12,5,FY,¥REYNNLDS NUMBER AT NISTAN(FE X*¥/2CX,*X¥/ VIPRF
BLISN,HTELTE =%,F12,4,hX,*30UNNARY LAYER THINKNESS AT ZERO ALTITUDE( VIPRF
¥ETLI*720X,%0%) VIPRF
FISYL¥CLLTH =%*,F12,L,6X,*30UNDARY LAYER THICKNFSS AT ALTITUDE H(FT, VIPRF
7I%/20%,%0%) VIPRF
VIPRF

VIPRF

VIPRF

PRINT ZL€ PRINT 2E3,T7LANI,IFLITE VIPRF

BRINT 241 VIPRF

147
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1029
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1031
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1039
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1043
1044
1045
1046
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1050
1051
1052
1053
1054
1088
1056
1057
1058
1059
1060
1061
1062
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1n e
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1ver

14078

11qn

141=

1127

1125

1473%

417

1140

coOreAwn

b P

- A i |

VIn?

L

YR

¥
*
®
®
.

533

2472

L 2
-
*
-

F 74771 nPT=q ETN L.E4+b1 Y4 08716777

FORMAT (1K= ¥*PARAMETERPS NF THE ROUNNARY LAYER FUMCTION FOR E(F)*)
PRINT 2LF ,OFM,FFMNR,AOF, YDF JF2PF, APFHI

FOIMAT (SLY G ¥2% /16X 4 *¥P (F)=%,F12,Ly6 Xy MAXIMUM YALUE OF PSD4PSF /HZ
1 e FOAT Ny TN

2TOX %= 2% Xy RPN /I EX Y (F)=%5F 126 246Xy *MAXTIMUM VALUF OF PSCyDBs
IREw (€ LA 7T INLL ) PSR/ T ® /LT Xy EM® Y

L1OX,#F1=%,C12,,pY %L rPC FACTOR,HIGH FREQG4ROLL=-NFF*/y

ClOY X 1=%,F12,3,RY,¥NOFMALIZING FRENPATIOZHIGH=-FREN,POLL=-CFF*/
ElOX,#E =% ,C12.1y0Xy*LCCATNAR FRENUENCY HIGH FREANROLL=CFF(HZ,)*7
72 Gy PriR g

BLEX g ®BLOFEN =¥y F124 Ryt Xiy® FARM FACTORykIGH EREQ. FOLL=OFF%)

TTTTLACTN=LEHUS aNn L = STTETLY ¢2) sZHLIGHTY®
XMEMAY=ANENAY TXHFMAX=LHFMAY

TFUTFLITE »20.4 TSANDLY GC TH 289
IFNIFLITESNES IPUFFTY 66 TR 259

AR S R R R R R L R S RS
*
PUFFET=TUSN PRASF .
*
LR R R R R R R R R AR A R A R NS
ELINZE(LY=1THrENTTR FRE STLINT1(2)=10HNUENRY NF
ILTEFL(?)=1)HSCA0TAL TR *ILINT1(4)=1CHANSFER FUN
IL INFLTR) e ShET.I0N
TTITLL (LD =LPHLBUFFFT TU SITITLA(2)=10HRN PHASE) ¢

EXLO=FLFXLY :SYHI=UFXHI FSRHI=RUFRHI ¢M=3HLAT
CALO=FLUFALF ¢SAHI=RUFAHI ISDTZLTA=BUFC®EL 3SF7LC=PUFF7L

F=488 [W=XE)
SR TEG=CHEYALINCORY TIF(D.6T «(NDDR=1Y ) G0 TH 239

CALL TERPLIN(C,NELDDR, e ,y¥1,2,SBTFN,NAVAL,NOD?)

SERTFR=FIFMAXESETED TIF(SATEN.ENySNDELTA) SBTEN=1.01%SAFLTA
TEISITENCTSCFLTR) i TR 27

HILC(1)=CT ISTCM(4)==1.7 SSXHI=0,167 $SAHI=2,0 SSF7HI=IC.0
SCTAK=CSNELTA

FCS=FMwOVYE¥SYHTESFTHT SSE7HI=FNS/SXHI TFRA=SXLA*SFZLO

CALL FETACSFHILSOTLTA,SITFD,SXHI,SAHI,FRA,SF7RI,SIAN(1),HILO (1))
60 Th 2R3

HMILOC1)=Co SSIRMILY=1,7 3FCS=SXLN*SFZLC ISPEAK=SRTFD
SEZHT=FANMAVERFCS/SYHT “FIN=FMINGF

CALL SLTE(3RLEC,33TFN,SCELTA,SXLO,SALO,FRN,SF7LN,SIGN(1),HILO (1))
0 10 253

R ERE R EEREER S RS R RS )
x
TAXE=Q0FF PHASE *
¥
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VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIORF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

13.,11.28

1085
1086
1087
1068
1c89
1090
1091
10¢2
1093
1Ccy
1095
1096
1097
1098
1699
1100
1101
1102
1403
1104
1105
1106
1197
1108
110¢
1110
1111
112
1113
1114
1115
1116
1117
1118
1119
1129
1121
1122
1123
1124
1125
1126
1127
1128
1429
1120
11314
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
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b b 37

116

11¢C

44 EC

115

3478

11P0

14 rC

11¢r

ijfﬂ

FONFRAN VIPRF

2D I D

AR i TR AB

L/ nnT =1 FTN L4,5+b14

IR R L R R R R R R R R

26N

TE (TFLTTENFLITAKNF) GO TH 252

ILTNS1 (1)=10HFTRST FUSE TILINZ1(2)=1CHLAGE RFNNI
ILINE1(3)=19KNC MNNE,VF STLIMEL (L) =1CHRTICAL(K?)
ITITLA(L) =1 2HUTAYFEOFF & TITITLL(2)=FHHASE)®

XMFMAY==1L8,, CXHF¥AX==129,C(
SXLO=TAKXL" ISYHI=TAKXHI $SRLN=TAKRLO 2SBHI=TAKRHI
CALO=TAVALr §SAHT=TAWAHT ISPTrAK=TAKMAX TM=2HOT

SFILO=FM/SXLN
SFIHI=FANCYRREN/SYH] 3FRS=FM

e e 2ER

FFYYIRF IS LT NTRTIA AL ERREDR

®

LANCING FEHASE »
¥

FHAVIIVEN T ININNNNNTI YN Y

b2

IFUTIFLITE JNFo ILANT) FO T9 256
ILIME1¢1)=1CHSEZOND FUS STILIMEL(2)=10HELAGE SFND
ILINT1(3)=1ZHING MN0F, v *TLIMEL (4)=1CHRTICAL (H7)

ITTITLY(1Y=10H(LANPING ® SITITL1(2)=6HHASINS
XMEMAYz =107, SXHFMAX==-13G,0

SYLC=ALMNXLEC FSYHI=ALNYHT $SBLO=ALNBLC 3S3HI=ALNRHI
SALN=ALNALL TSAHT=ALNAHI ®SPEAK=ALNMAX SM=ZHOL
SF7LO=F2N/SXLC IFMS=F2¢

SEIHL=FOMC\F¥FIN/CYHT

0 TO 287

IR AR R R R R R R R R S R

.
*
.

.

]UDBULTMP: CHASK »
¥

IR PR R R R R R R R R R

2¢cc

28

25

ILINEL (1) =10HRENTER FPF SILINEL1(2)=1CHA., OF S(F)
ILINE1(3)=1CH4FNR LF ATM TILINT1(H)=1CHOS.TLRBULF

TLINL 1 (5)=17HNCL(HF FOL TILINEL(6)=1THL-CFF CNLY SILINF1(7)=1H)
ITITLLCL)=1°H (LAY FRFI, “ITITL1(2)=1CHATMOS, TURB
JTTTLIC(3)=12HULEMCE BYA SITITL1(4)=4HSE) S

CAMT=TFRHT FSAHI=TRAMI $SE7HI=FN TM=IHCTR
Fre=FCMOVT #TRFC SSXHI=FNS/SF7HI

FRE=SFZHT *Y1=FRA/SF741]
X2=PT=LTANZ(2,C¥SPHI* (Xi*¥SAHI) 41,u=-X1%X1)
X3=PT=ATANZ (2, C¥SOHI¥ (SXMI*¥SAHT) 41, 0-SXHT*¥SXHI)
SP-AK=TPRIF=25,3¥ALOG1C(X2/X3)

PRINT 2%1,TX
FOOMAT (L H=,*PARAMETERS 7% THE SPTECIAL FUNCTION FOR S (F)*/741X,A2)

149

0Rr/16/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIFRF
VIPRF

13.11.78

1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
11€2
1153
1154
115
1156
1152
11538
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1471
1172
1173
1174
11725
1176
1177
1178
1179
1180
1184
1182
1183
1184
1185
1186
1187
1188
1189
1190
£19¢
1192
1193
1194
1195
1196
1167
1198
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gere

120%

1240

1248

1220

1225

1230

1278

12190

12L5

PINCRANM VIERF T4/74 0PT=1 FTN L. E+b1y

: S |

)

.

TI=EHS (F) $J=1HM SORINT 352,I1,SPEAK,II,TFLANT (1),IX,J,IX
153 FORMAT(17%,A5,%=% F12,2,5X,*MAXI4UM VALUE CF *,A5,%-DP,,FOR?,

1810, *TYPE AIFPCRAFT*/18BX,A2,1X,A1,37X,A2)

IF(IFLITESSNe IPUFET (AN, SRTFNLLT.SDELTA) GO TO 257

PRINT 3RC,SFLC,ySBHIySXLNySXHIySF7L0,SFZHI
PRINT L41,FCS, (ILINE1(J) 4J=1,7),4M
PRINT 42%,SALC,SAHT

IF(IFLITESNG IBUFET) PRINT 254, SDELTA,FMINGF, PUFMAX,D,XF

264 FORMAT(1M=, 15X *NELTA =%*,F12.2,6X,*VALLUE CF S (F) AT®,

1FRwly® HZ ¥121XgBLY 5 29Xy T AL

DETN, KO 10X =L OX %D 2% /16X, ¥S (F)#=%,F12,1,6X,*MAXIMUM VALUE OF
3 S (F) (WFEN C=0,)-0P,P% 1,0 6 /HZe/REe (2X10 NYNES=CM.) /FZ.%/

417X,*¥0T M¥ 18X ¥AT M®//
E21%,%r=%,F12,2,6X,*DIFFERE*ICE X =X*/E3X,*PT E*/

E20Y,*X =¥,F12,2,AX,*F CISTANTE FROM THF LFADING EDGE OF THE FUSELA
TGE®/21X , #FE¥,41CY,* pERONYNAMIC PROFILE (FT.) TO THE CENTEP OF THF WIN

8C CHORC*)
GC TN 280

2E7 PRINT 2E5,SFHI,SXHT,SF7HI,SAHI,FAS

2E7 FORMAT(20X,*RI=%,F12,3,6X,*SLAPE FACTOR,HICH-FREQ ROLL-OFF*7/
170X, ¥X9=%,512,2,6Y,*NORMALIZING FRENRATIO,HIGH=-FREA.ROLL=-CFF*/
Z2CXy*F =% F12 ,2,AXy*LOCATNR FREN.yHIGH=-FRENGROLL=-OFF*/21X,%0%/
1A, ¥ALPHP =% ,F12,2,6X,*FORM FACTOR,HIGH=-FREN ,ROLL-OFF*/
LN ¥F =%;712,2,4V;*TINTZR *REN, OF TRANSFER FUNOTIOMCHZ.)®/

521Y,§rl‘
PRINT 254 ,STELTA, FMINGS, SDELTA,BUFMAX,D,XF
PRIMT zA7,SPTFL,N,SNLLTA,SRTFN,FRA

2e° FOOMAT (1K=,

126Xy ®MATFESINAE S (F)=%,512.5,% CORRESPONTING TN D=%,C12,5/
22X J2EX,*TIS LTSS THAN NELTA=*%,6G12,5*% CNLY THE HIGH=-FRENJROL

IL-CFF TOPTICN */2F¥,¥0F THE S(F) TPANSFFR FUNCTION IS

USED IN CALC

LULATING F (F) o%¥/70X,%371%/2CX, ¥ (S(F)=%,G12,5,% AT F=X¥,LH®F =,612.5

GE s ) RLB2N® )

L R

* *
e H(F) &
* »

I A R R R R R R R R R R R R R R
297 VX=RS TTF(3S.GT.RSMAY) XX=RSMAX

FALL TSRELIN(XX,¥X1,RSVALS5(1),RSVALS,1,DFLPS,NBIS,NPSVAL)
CALL TEROLIN(XX,¥1,RSYALS(1),RSVALS,1,F7HFHI,FORIHF,NRSVAL)

FRO=F7HFMT

AK=1,0 TIF(ME(LTy2+s5) £O T 220
BK=0a53 ‘S IRV 62+200«0) GO T0O 320

0o 31f J=1,14

IT=J tTX1=kz¥(J)

IFAHE L F Y)Y GG T 315
317 PONTINUF

115 PU=VALK (TIVH(NE=X1) #(VALK(IT=-1)=VALK(TII) )/ (WEK(II=1)=X1)

150

08/16/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRE
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

13.11428

1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1:215
1216
1217
1218
1219
1220
1221
1222
1223
1224
122%
1276
1227
1228
1229
1230
12%4
1232
1233
1234
1235
1216
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1268
1249
1280
1:251
1282
1253
1254
1255



AFFDL-TR-77-101

1260

1265

2?0

1275

j2¢en

12¢°F

12¢€]

12¢5

130¢C

335

1140

POACRAN VTP2F

327

323

322

k. T

4%
357
351
1”1

£ {3

176X, % 2%, 1IX, ¥ =¥, 8Y,*2

917X, % ¢
¥ECE ICY, ¥NE)

76/ oPT=1 FTN 4.5¢414

CZHFHT=AV#FTHERT
F7HFLC=27%.0%T/0,(36 3IF(CATGRY.SN,CE) FZHFLN=350,0%T/0,03€

XHFELC=XXHFLC 3IXHFHI=XXHFHI
X1=XHFLO*F7HFLC ¥X?2=YHFHI®*FZHFHI SIF(X?,GE.X1) GO TO 32°¢
CONST=3,02¢

XHFLC=YHFLC-GCCNST*XHFLC IXHFHI=XHFHI+CONST*XHFHI
IFEXHFLNGCTe140) D TN 321
XHFLC=1," ?XHFHI=F7HFLF/FZHFHI $GO TN 325

IF(YHFFEILTe1,0) GO TN 322
XHEHI=1," IXHFLN=F7HFHI/F7HFLO $G0 TO 325

X1=XHFLO®F?HFLC #X2=XHFYI*F7HFHI SIF(X2,LT.X1) GO TO 223
XHFLC=X2 /F7HFLC

PELWE=(s STF(WI.LE41CsC) GO TN 349
IF(CATEPYoNF,CiB,ANCL.CATHRY NE,C6) GO TO 340
IF(NELCE.1CCa) GO TN 379

FALL TEFFLIN(WE,NWE10J,41%4yX1,0,NELWF,WE100,NWZ100)
GO TD 34"

IFWMF(CE.1500.) GC TO 35

CALL T=RPLIN(WE,NWE1¥y10549X1y0yDELNE,WFE1CI0,NHF1K)
Gn TN A

CELME=RESLIN(Q) TIF(WE AT WEMAX) GO TO 34eC

CALL TEFFLINCWE,NWE5Ky1030e0,X1,0,0ELWE,WES000,NHESK)

CELMNS=(, IF(WS.LFe.0s5) 50 TO 350
CELNS=2C.*AL0G1I(C.5/WS)

TF(CATCRYEN,CE) XHFMAY=XHFMAX+7,0
YHFCCR=XFFVAYIMEL WM NELWS+NELRS
IF(IFLITFLECLISANTL) GC TO 351

FRINT 24€ IPPINT 3E3,IPLANC,IFLITE
FOIMAT(1E)

FOMAT (1 b=, THX¥SEXRE® 2010 1H,,A 10,7 HF*¥¥ %" ¥
IT=LHKE(F) TFRINT Z253,I1,INLANK

08s716/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

FOOMAT (1F=-, ¥ ARAMETERS NF THC TRANSFER FUNCTICN FOR! *,A10/743X,A2) VIPRF

PRINT 25E,XHFMAX,DELPS,NTLWL,DLLWS, XHFCOR
FORMAT(

LIB6Y,*NEL W =%,F12.,2,6X,*30RRECTION FACTOR TO H (F) FOR W
21X, ¥F ¥ L{X, *N¥ Q) ¥f %)
BLEX,¥NEL W =% ,F12,2,EX,*NORRENTION FAGCTOR TN H (F) FOR W

LIS RIRGRIE PEFRALTL b SR AL S
(FY=%,F12,2,EYy*3I2RFCTLD VALUE OF F (F)*/1BX,*V%,2¥%,

IE (M= LE o1 04L) GO TO 375

151

(CReV*7

(CExV%/

VIPRF
VIPRF

P¥/17X,%H (F)=%,F12,2,6X,*MAXTMUM VALUT CF VIPRF
2 HIF)=CRGRT, 1,0 [ /M7.,2E, (2X10 DYNES-GM, ) /HZ,*/18X,*M*/

21EX,%07L P =%,F12,2,6X,*NORRFCTION FAGTOR TO H (F) FOR R (DB.)*/
321X, ¥S¥, 41X, *N¥, QY ¥S¥/

VTFRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

13.11.28

1256
1287
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1206
1287
1288
1289
1290
1291
1292
1293
1294
1205
1296
1297
1298
1299
1200
1201
1202
1203
1204
1305
1206
1207
1308
1309
1310
1311
1212
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1220

1200

131¢

1z

1355

13 FC

i3 €F

o T e T T |

POCPANM UTPSF 76774 NPT =4 FTN L.54414 08716277
IFCPATORY G ENG G136 NRLCATERY (ENCH) GO TO 375 VIPRF
FRINT 2t VIPRF

780 FORMBT(LKD ,*NOTFSTHD "NRRSATINN FARTOR FOP W IS SET ENUAL TC 7ERO VIPRF
1 EUEN THCURE W >10 PCUNNS.*/33X,¥F* ,3EX,¥F¥/) VIPRF
VIPRF

VIPRF

7T PHEHI=T & TTF(RSGTe W) MFHI=043 VIPRF
PRINT 397 ,CHFLCyRHFHI,X4FLNyXHFHI,F7HFLO,FZHFHI VIPRF

EY OFNSMAT( VIPRF
120Xy *F =%¥3FE12,3,RYy*SLO?T SACTORyLOW-FRENJROLL=-OFF*/ VIPRF
Q2. %3 ¥EVS ¥ 12, B Y *SLODE FACTORyHIGH FRENRCLL=OFF*/ VIFRF
IOON,EY =¥ ,012, 2,5, *HOCYALT7IMNG FREN,RATIO,LNW-FREN,ROLL=-CFF¥*/ VIPRF
L20N,® Y =%,212,3,AY,*NOFMALTI7ING FREN,RATIO,HIRH-FRFO,ROLL-CFF*/ VIPRF
BZuXy®F =¥,512,29HXy*LOTATOR FRENey LOW FRET.ROLL-OFF®/21X,%*0%/ VIPRF
€20, ¥F!=%,242,2,6Y,*LOCATOR FREA.yHIGH FREQ.ROLL-OFF*/21X,%*0*) VIPRF
FRINT 2F2,0AK,FRN VIPRF

197 FNRMAT (P21Y,¥K=%,F12,4,FX,*CORRFATION FANTNR TO F* FOR » (Ff'=k X ¥, VIPRF
1FBs Ly ) R IE TNy ® %y EX,y 0¥, 9K, 0 ¥) VIPRF
PRINT 425, HFLC,AHFHI VIPRF
VIPRF

VIPRF

LA E AR E R A EE R R EE R E R L LSS VIPRF

. * VIPRF

. M(E) . VIPRF

" ® VIPRF
CXFFTFTFFFLFFIXRFTEXIRRNFEE vIpRF
IF(TFLITELNES ISANTLY SC TO 356 VIPRF
PRIMT 2LE TPRINT 353,IPLANI,IFLITE VIPRF

3€° IT=4kM(F) ITFRINT 3RZ,IT,IRLAMK VIPRF
FZWMFLC=F¥FLC TF7MFHI=F*FHI VIPRF
VIPRF

CELRE=Ls FIFIRS«GFa24R) 50 TN 370 VIPRF
CALL PULAT (XX CYNMFRS 405 5 ITLRSy TEMFRS y NMFRS) VIPRF
VIPRF

7. CRLMSsTe I-*CELNS VIPRF
VIPRF

IF(CATGRYGEN,CE) YMFMAX=XMFMAX4+2,0 VIPRF
YMERCF=YNMFMAX4LTLWS+NELRS VIPRF
VIPRF

ERTNT IRF YMFMAX, NELWS,NTLRS, XMFCOR VIPRF
PRINT 280 ZMFLC,BMFHT ,XMFLO,XMFHI ,FZFFLO,FZMFHI VIPRF

AT FORMAT( VIPRF
175V, # 2%, 43X ¥l AY ,¥D ¥/ {7X, %M (F)=%*,F12,2,6X,*MAXYIMIM VALUE OF VIPRF

2 M{F)=PR Py ded [ LH7 /3T (2X10 DYNES=-CMe ¥ JHZG*Z718X,%H¥/ VIPRF
J1EN,¥TFL b =%,F12,2,EX,¥CORPRECTION FACTOR TO M (F) FOR ¥ (CEB.)*7 VIPRF
G245 MG ¥y LA, ¥ ME QY HGE 7 VIPRF
E16X,*¥Mf L & =%,F12,2,EX,¥0NPRECTION FACTOR TN M (F) FOR R (CR.)*/ VIPRF
E21X,¥T¥, [1Y ¥ V¥ QY ¥Ry VIPRF
17X, ¥V (FY=%,F12,72,6X,¥3N2RECTEN VALUE OF ¥ (F)®/18X,%M% 2%, ,%C*, VIPRF
839X, ¥ M E) VIPRF
PRIMT L2E AMFLC,AMFHI VIPRF
VIPRF

VIPRF

IR E RS R R R R R R R R R VIppF

. ¥ VIPRF

L LitE) * VIPRF

< x VIPRF

152

13.11428

1213
1314
1115
1216
1317
1218
1219
1220
1221
1322
1223
1224
1125
1226
1327
1328
1329
1220
1331
1232
1333
1324
1235
1236
1337
1338
1339
1240
1241
1342
1343
134y
1345
1346
1347
1348
1349
12650
1351
1767
1353
1354
1385
1356
1267
1358
13€9
1260
1361
1362
1363
1364
1165
1766
1267
1768
1769
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1%7°F

{Ren

1765

42¢)

11ce

14

1640

162¢

1425

PEOrRAN

> A W= M e e ]

UTH?

L

0"

396

*
L]
*
.
¥
*

797

F T4/t nPT=4 ETN L,EB4L1Y

AR R R L R R R R R R R R R R R R

M=qHT

CALL "LAC(X=,rxMNC1,0,,50RLFM,DBMOD1,NMONEY)
IFICOPLF M LTs=2140) FIFLFM==21,0
YLEOCF=XLFMAY 4CORLFM

IF(IFLITTGEN.ISANDL) 6F Tn 387
FRINT 24& TPRINT 353,TPLANC,TFLITE

TI=L4HL (F) TFRINT 3RZ,IT, TALAMK

JE1HM IK=qH 2(=14r

ERINT QT XLFMAX,JygKyW,T0PLFM, XE, TPLANT (1) )My Jy My XLFCCRyJyLyd
CORMAT (

17RY g %2% o 12Xy =¥ 65X %2 P¥/17X %L (F)=*,F12,2,5X,*MAXIMUM VALUT

08716777

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

CF VIFRF

2 L (F)=NPeRTe 149 6 /474 yRTe(2%X17 TYNES-CM, ) /HZ,*/18X,A1,ZX,R2, VIPRF

36YX,A017

U16X4*C=L X =%,F12,2,5X,*CNRRECTION FANTP2 TO L (F) FOR CISTANCE

E=®,FEely¥ CN®*,ALC ¥ TVDT ATRAIAFTH*/21X,A2,40X%X,01,18%,AZ/
617V %L (FI=%;F12.2,6Y,¥"ORMECTEDN VALUE OF L (F)®Z719X A1 ,2X9A2y
738x,11)

FILFLC=FN/%,0 SEP FEHT=Z, 1¥FN
PLELC=CALFLC SELFHI="OLFYT SXLFLO=XXLFLN SXLFHI=XXLFHI

ITF(F2r4EN.ds) 0 TO 39%
FLFHI=.o 27 SXLFHI=(¢?? TFZLFHI=1,L2%FN

FRINT 3BT sFLFLC)ALFHI ) XLFLOyXLFHIZFZLFLO yF2LFHT
ILINC1(1V=19HFIRST RONY FILINT1(2Y=1CH BINOING ™
ILINE1(3)=17HODE FRFAUF TTLINEL(4) =8HNCY (K2,) SILINEL1(F)=1}
IFR=1HEN SBRIMT 441 4FNy (ILINTLIC(TI) 3IT=1,7) ,IFW

PRYNT G2 E,0LFLC,ALFHT

FYFFEXFFIZININFNNNT SO NEX
¥

L (F) .

2 *

¥
AR R AR R R R R A SR RS R R RS

IF(F2FsLCelsd CO TO 34Q

TALL CUAD(XE,CYXMOP2,C,, 0ORL2F,D3MOD2,NMNDF 2)
IF(CCFL2FaLTe=214C) TOFRL?F==21.0
XL2FCF=XL2FMX4"NRL2F

IFITFLITE«NE. ISANPL) G0 TO 393

CRINT Z4E€ !PRINT 382, IPLANE,IFLITE

TI=BHL (F) $J=1HY CeK={H2 ¢ =24MC SPRINT 383,IT,K

ARTMT QCXL2FMXgKyJ g OIRL2F g XZyTPLAMNE (1) yMyKy M XL2FCRyKyLyK

FLEFLC=F 2K YL 2FL D SEL2EYHT=F2N/XL2FHT
PRTIMT IRTH"L2FLOyPL2FHT,XL2FLNyXL2FHIHFL2FLO,FL2FHI

ILTNZ1 (1) =1GHSEROND PAC SILINEZL(2)=1CHY BENDING
ILINLE€3)=17HMODE FREAY SILINCA(L)=OHENCY (H7,) STLIMEL(E) =1H
IFN=ZK2Y SFRINT 641,F28, (TLINI4(IT) ,I1T=1,7),TFN

PRINT L2E,3L2FLN,EL2FHT

153

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VVIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIORF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

13.11.28

1379
1371
1372
1273
1374
1378
1276
122
1378
1379
1320
13814
1382
1383
12384
1285
1206
1387
1388
1389
1390
1394
1392
139%
1394
1395
1396
13097
1398
1299
14090
1401
1402
1403
1404
1405
1406
1607
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
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FEOCRAN VIPRF

382

1430

143

1440

14L5

2DIDI D

Q9

[ON
i
o=

ur”

I4ER LR

14 ¢°

14 ¢%

147

(7 G

1677

1660

74774 nPT=1

IFA=1HC STIS(CATGRY.EN,CLA)
TLINE1(1)=10HISOLATOR N SILINE1(2)=1CHATURAL FRE
ILINEL (3)=1CHOQUEMCY (M7,

IFIFATCRYLEN,CLA)
IF(CATGRY.EN, T 18)
IF(CATGRPY.ENC2R)
IF(CATGRY.EN,C2R)
IF(CATrRYEN,C2A)
IF(CATARYERsC??)
IF(CATCRYLEN,CLA)
IFICATERY EN,C4R)
IFINATGRY4EN, CF)

TIF(CATCRY.ENLCH)

CATEGCRY 18

~0
Gn
=¢]
ro
~0
[
-0
~C

TN
Tn
TN
T
TI‘
T
T
TF

z0 TN
f0 70

(R R R R R R R R R R R R

.
*
*

WEARERE RN NNV RERN AR NN
DELME=Ls STF(ME,L¥¢10.0)

FTN L.Ee41Y

IFN=3HC3A TIF(CATGRY.EQ.C4P) IFAN=3HC3P

SILINEL1(4)=1H)

398
53¢
431
432
442
435
19“
Q8
427
437

IF (WS LTe2llie 2) KO TO 435
CIARKT=Y 402 FNCLWEZ-E4"

FQ TO GLr

(0 TO 410

CALL PUAN(WE,0OXC1A, XINF1A,C1AAHT, CL1AANWE,NCIA)
CALL PUAN (WS, CXRL Ay XINCLA,NELNF,N1AMKE,NCLA)
CeAMYXC=N1AMAX ¢PEL WE

IFIECCAT 14500 Do)

FCCAT1=CLAFM
FLAFZL=FrCAT1/CLAYLN 5CLAFZH=FCCAT1/C1AXYI $-C=FCCAT1

ILTNT 201 ) =1 DH (FNNIPYENT
ILTNEZ ()= {IHN PRIMARY
ILINTZU(5)=10HTHRAUGH T¢

IFITATGRY AELC1R)

ro

TN

PEAK=C1AMYS FXLO=CLAYLC
ALC=C1pALM SAHI=T1AAMT 3F7L0=C1AF7L EF7HI=C1AF7H

£n TO LuG

PRIMT 24€ ZPRIM

IT=FHY (F) RL=2HLL

363, TPLAMC ,IFLITF
3R, TI,L TPRINT 438,CATGRY

SPPINT

RILINZ2(2Y=10H MOUNTED O
SILIME2(4)=1(CHSTRUCTUR™
FILIMEP (K) =CHOLATNRS) ¢

415

TXHI=C1AXHI

SRLO=C1ARLN TRHI=CIARHI

PRINT 42C,C1AVAX, IPLEANE(1) ,DFLWE,WF,C1AMXC

PRINT 3RC,M1APLOy FIABHT, "1AXLNyC1AXHI,C1AFZL,F1AFZH
L=THC12 <C3THNT 4LL,FCOATL, (ILINEL(K) 4M=1,7),L

PRINT 425,0104L7,C18A84T

IF(CATERY, 2P, CLA)
£0 T0 L

6C T L4y2

Lt IR AR E L R R ERREL RS R EE LR LR
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14 £%

1ucg

145

1£1¢

115

1£20

1725

153

PROGRANM VIPRF 74/74 0PT=1 FTN L, E4b1y
r * *
e b CATFGCORY 2A ®
r * .
~ FEFUFFFFIFFVIFFFVXREEREES

= M 1o = 1 |

i 0 M e i |

471 PEAK=C2AMAX SXLO=C2AXLC 3XHI=02AXHI $BLO=C2ARLO $BHI=C2ABHI
ALC=C2AALC TAHI=C?AAHI

IF(FCCAT1,EN,0.) FOCAT1=G2AFN
FZLO=FRCATL/YLN SF7HI=FACATL{/XHI *FC=FCCAT1

ILINE2(1)=1CH(SEMPONNARY SILINF2(2)=10H STRUCTURE
ILINE2(3)=17H ENUTP,MOU TTLINE2(4)=10HNTEC ON IN

ILINC2(5)=10HSTRUMENT P SILIME2(6)=1CHANEL,ISCL, SILINEZ2(7)=2H)S

GO TO &0

AR AL R L R R R L R AR R R R R R

* *
L CATLGORY 2° L
* *

R R YR
43T PEAK=CZRMAX SXLO=C2PXLC SXHI=C2BXHI $¢RLO=C2BPLO SRHI=C2RAHI
ALP=CZEALC SAHI=CP?RAHI

IF(FCCAT1.FMeCs) FCCAT1=028FN
FZLO=FCCAT1/XLC *FZHI=FINAT1/XHI $FC=FCCAT1

ILINE1(1)=1CHFIRST INST TILINT1(2)=1CHRUMFNT PAN
ILINS1(2)=13HEL RFSOMAN TTLINEL(4)=T7HCE(HZ,)

ILINF2(1)=1CH(SCOONNDARY SILINS2(2Y=1CH STRUNTURE
ILINGZ2(?)=10H FOYIPMOU TILINE2(4)=1CHNTED ON INM

ILTNE2(5)=17HS TR PANFL IILIME2(H)=10H,MON=-ISCL, FILINE2(7)=CH)S

CO TO 44t

FHITIFINNFRNIFXAERERNL NN

. ¥
. CATFGCRY A *
- *

IR R R R R R R R R R R R R R
Lu?2 XX=2H3IR
PHTI=C2ARHT IXLCF=CIAXLN 3ALN=CTAALO

IFINF,CTe1%ec) RO TO G442
FEBAK=C1AMAY SPLN=CLAPLC 3XYI=C1AXHI $AMI=C1AAMI
GO TN tLR

YU TF(WE ¢LTe2236C) RO TN Lby

PTAV=LZAYMY(NC3) SPLN=F3AR(NC3) BXHI=N3AXP(NC3) SAHI=C3AAP(NC3)

£C TN uur

L4t CALL T PPLIN(WF,X1,03WE(1),C3WE,1,PFAK,C3AYMX,NC3)
FALL TcRPLIN(WE,Y1,0%WE(L),N3HE,1,PLO,C3AP,NC3)
CALL TERBLIN(WFE,¥1,07WF(1),034Fy1,XHI,C2AXF,NC2)
PALL T=RPLIN(WF,X1,C3WF(1),N3WE,1,AHI,C3AAF,NCT)
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1540

41 5li5

42€N0

1545

4EEN

15 €e

1EEN

17 pE

15¢cq

PRNrB AN YTEOF 7LI7TH CRT=4 ETN L.EML1L

e )

b

i e

D T - TR T |

Ghn

L=

L

4z

F7LO=FC/XLE SFPHT=Fr/vET

ILTNE2CL)=12H(ENUTPMENT =TL INS2(2)=10H HARLC ™M0UN
ILTNE2(2)=1CHTED QN IS'C TILIMT244Y=1CHLATER SHEL
TLINCSZLE)=1rHE QR RARM 2TLIMC2(BY=2HYS

fCe TR Lbg

FRNFURINIF VYIRS RL XN

% »
* CATEROSY 2P ®
- *

FETINNYFYRBINNIFIGNNEIENEY
T oyY=2KI?

ILINFATL) 2 10HLEWTST SHF STLINTL (2)=ACHLF FIRST A
ILITMFA(R)I=1GHENDING MOP RILIMTLLG)Y=EHE(HZ )

FFIMF« T o 12470 G TO 45

SLC=CFELE TEMI=CAPHI 3XLN=5EXLO 3XHI=CFXHI $ALN=C5AL0 SAHI=CEAHI

PE ezt gil=gie B { WE =205 0)il 50
i T &en

R TFUMESL T 210 ) BC THY KGP
BLC=CIER(RCIY SBHT=CINMDANNI) FXLO=CIPX(NCI) CTXHI=CILXP(NCD)
ALC=C2EA(NC?) <AHTI=N338P (NG3I) <PEAK=CIRYMX (NC3)
G0 W e

T CALL TTRPLIN(WF,Y1,03WE(L) 4P3HF,1,PFAK,03BYMX KM 3)
CALL TIPFLIN(WE,¥1,C3WE (1) yC3WE,1,PLC,C338,NC3)
CALL TIRPLIN(WL ;X4,CRWE(1),C3WE,1,PHI,C3IRFF,NCT)
CALL TERPLIN (WE,X1,C3N7 (1) yC3WF,1,XL0,N3BX,NM3)
CALL TRPELIN(WE X1 ,NWE(1) yB3WE,)1,XHI4C3BXE,NEI)
CALL TERPLIN(WG 4X1,C347(1),0%WE41,AL0,C3RA,NOT)
CALL TERPLINIWE,X1,03WT(1)yr3WF,1,AHT,CIRAF,NI3)

469 FO=FOCATAL IF(RATARRYLER,TLN) FN=FCCAT2 PIF(FC+ENs0e) FC=CIEFN

FZLO=FO/ZXLM TFIHI=FR/XHT

ILTNE2 (1) =10H (FOUTPMENT STILINC2(2)=1CH HARD MCOUN
ILIMEZ(T)=10HTFD OM MCN SILIMZ2(4)=1CH-ISCLATEN
ILTNS2(FY={CHSHTLF OF R TILINI2(5)=5HACK) ¢

€C TO tyr

AR R R R e

® ®
¥ CATZCCEY § *
. *

L T e

T PELWEST. SIEIWE oL Lelel) GO TN 436
FElUE==h o7 FLFUWT.(Es1de]) GN TO 436
DELVWE==6h e F=25u%(WF=1043) 73

T PERK=CEMEY 4N LWE

CLA=CBELC (EHI=CS5EHI 3IXLD=r"5XLO 3XHI=C5XHI BALC=CSALN TAHI=CEAHI

FEEFCPATE *TFE (CAT CRY R MeG6R) FO=FCOATZ RIF(FCEN ). FC=LIRFN
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1FCC

{1&rF

1610

1F2n

162k

1F3E

1€

1607

1645

1€'F0

93NFRAN VIPAF 7477y OPT=q

T DI

JF(FCCAT1.50434) FACATY=
FZLO=FCCATL/XLE TFZHI=FC

TLIME2 (1) =4 TH(LIGHT MEIL
ILINE2(3)=1CHMCUMTEN ON
ILINGE(RI=10HTRUNTURF *©
TLINL2(7)=2H) 2

TLINFA €1 s10PLOWSET INAT
TLINED (S'Vv=12HENGY OF AR
ILINEL(E)=10HECUTIOMINT
ILINE (7Y =aENHT,)

GO TO L4l

L

» *
¥ CATCRNRY & ¥
= *

LRI R S R L R S R R

537 IFATFLITE oNE . ISANDL) ORI
PRINT L3¢

FTN

AGEN

SAT1/XHI $FC=FCCAT1

SILINE2(2)=10HARHT ENUIP,
SILINS2(4)=10H PRIVARY S
SILINF2(6) =17KY PRACKETS

SILINE1(2)=41CHURAL FREQU
SILIMFEL1(4)=1CHACKET ANN
eILIMTL1 () =1CHCOMPINATIC

NT 245

LeFal1y 08716/77

LI FORVMAT (1h=, *TEANSFTR FUNTTION FOR CATEGORY 68 EAUIP.MCUNTEC ON,CR
1 ATTACHFN TC FCRNAPPR LCOXKING RANDAR RULK=-HEANS®*///
2% FP% THTS CATFGNFEY Y(FY=1 AT ALL FPENUENCIFS SO THAT R(F)=Y(F)G(F

N=CIF) */

LY CHANCTS ARE MANF AS FOLLOWS WHEN THIS NATEGORY IS SPFCIFIECt*//
E20 ¥ *F(F) 740 N3 TS PFOCEN TO H(FI®/LEX,*M®/

EI2NGRF & T =REC TGS
FR TR Ea g
W™ TFCIFLITF.NELISANPLY ORI

JI=CHY (F) TJ=1HM TMziwW
CRIMT Z873,TT,¥XX

N TO MIFL¥/LEX,*M¥)

NT 24k

5(T DENOTES FLATE THICKNESS)®/23X,%C%4X*0%/
22O GRNLEYEE o TR 19 ADDE

IFICATERY (8N, CUA,OR,CATGRY,EN,C4B) PRINT 438, CATGRY
TF(CATGRY SN, CE) FPRINT L20,N5MAX,IPLANE(1),DELWF, WE,PEAK
IF(CATERY MAELE) FRINT 352,IT,PEAKyII ) IPLANE (1) 9 9MeM

PRINT 280 ,CL0,EHI 4XLCy¥XH

PRINT 4L 1,F7, (ILIMFL(ID)
PRINT L25,ALN,AHI
L2" FNRMAT I

IsF7LN,F7HI

»yIT=1,7),IFN

217X ,%Y (F)=%,F12,246Xy*MAXIMUM VALUE OF Y (F)=-N3,,FOR®,210,

IETYPS ATFCRAFTF/1RX, %45/
L1BX,*Nal W =%F12,2,AY,%7

NRRFCTION FACTOR YO Y (F)

EIGHT ¥ =¥,CF.1 ¥ LAS P /21Xy E® J41Xy MR, 26X, ¢F %)
BL7TX,¥Y (F)=%,F12,2,6%,*30RRENTED VALUF OF Y (F)%/1BX,*M*,2X,*C*,

72g9X,¥M%)
Y2t FNRMAT(

FAOR EQUIPMENT WE

116X, ¥ ALPKEA =% ,F12,3,6X,*S0RM FACTOR,LOW=FFEN,RILL=CFF*/
21R X, ¥ ALPHPI=¥ F12,2,6X,*FORM FACTNR,FIGH=-FRENROLL-OFF*)
7] FOIMAT (42X, ¥(RFIUTRLN WHTN RATERQORY ¥,A2,* ENUIPMENT MOUNTING IS S

FPESTE T ZNY® 41

157

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

13.11,.28

16cA
15499
1€00
1€01
1€02
1603
1€04
1€05
1€06
1€07
1€08
1enc
1€10
€14
1612
1647
1€14
1€15
1€16
1€17
1€18
1619
1620
1621
1€22
1623
1624
1€25%
1€26
€27
1€28
1€29
1€X0
1631
1€32
1633
1F34
1€35
1€36
1637
1€38
1€39
1€40
1€e41
1€42
1€43
1€L Y4
1645
1€46
1€47
1€48
1€49
1€E0
1€81
1€52
1€53
1€54



AFFDL-TR-77-101

160

16 £C

1F FF

167¢C

167%

1680

1685

16¢n

17c%

1719

PROFRAY VIFOF 76/74  0PT=1 FIN 4.Sel1h

2 293D

Ly

*
¥
*
.
3
509

a0

e

2"

apr

FORMAT (2CX ,®F =%,F12,2,6X,7A10/21X4A3)

FEFFEAFF R R FIIC AR
L
LIF) =M (E) =k (F) *
L
LA R R R R R R R R R R R R N
THNRT1)=2,%8LFLO STWO3(2)=2,¥3MFLO §TWOB(3)=2,*BHFLO
F7(1)=F7LFLO SF7(2)=F7MFLO SFZ(3)=FZHFLO
XFEPMX (1) =XLFC R SXFFRMX (2)=XYFCOR $XFERMX(3) =XHFCOR

FLYXTL)=ATAN2(TWOR(1) ®(XLFLO**ALFLO) y1+=XLFLO®*YLFLO)
FLXCZ)=ATANZ(THWOR(2) ¥ (XMFLO®®AMFLO)Y 41 4=XMFLO®XNFLO)
FLX(3)=ATAN2(THNR (3) *(XHFLO**AHFLN) ,1,-X4FLO*XHFLO)

ALOHA (1) =ALFLGC TALPHAI(2)=AMFLO SALPHA(3) =AHFLC
HILNL1)=Cs THILO(2)=0s SHILO(3)=0.
SIENC(1)=147 3ISTIGM(2)=1.0 $SIGM(3)=1,0 $K=3 $DP(4)=-1G0C.0

J=0 FCCMST=0s1C $II=1 TL=0
FRU=FMINGF SFMAX=XLFLN¥F7LELN

IEtF2h4EMele ) GO TO £29

Y1=YL2FLOC®FL2FLD SIF(%1.5E.FMAX) 6O T0 610

PRINT € LE,%1,FMAX

FO?MAT (1 H=-,*THE FRENUSNOY AT WHINH THF MAXIMUM VALUE OF L2(F)

0R/16/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

0CCU VIPRF

IPS 4%y F124Fy* KZo®/* IS LSS THAN THE CORRESPONDING FREQUENCY FOR L VIPRF
2(F) y*4G12,5/% THT PROGRAM ASSIMES THAT THEL FRENUENCY OF THt MAXIMU VIPRF
I VALUE CF L2(F) UTLL FT¥/*% GREATER THAN CR ENUAL TO THF CORRESPON VIPRF

LOING FEENLERGY OF L(F) ,¥)
ro 16 Apee

TWARIL) =2, I%BL2FLO SFZ(4)=FL2FLD SALFPHA(4) =AL2FLO
XFERMX (4)=XL2FFR

FLXCLY=ATAND (THWOR (L) * (YL OFLN®*AL2FLO) ,1,-XL2FL C*XL2FLO)
Y=y THEILC(4Y=4Us 3SIGN(L)=1,0

IFCEMAY o LB EMINGEY RO TV &2%

CALL GFNTRATSAFRIN,NECS L FPNyFMAX,CONST yNF,XFFRMX, THOByFLX,F 2,
1FILOySTICN,"LOKHALTT,Jy¥,yL)

EQN=FMAY

EMAX=XMELCYEZMELO

TWEP (1) =2 *PLFHT SFZU1)=F7LFHI SALPHA (1) =ALFHT

FLX(1) =P T=8TANZ(THOR(LV* (XLFHI**ALFHI) 41, =XLFHI*XLFHT)
FILGLL)Y=PT ISTEM(LY==1+1

IFIFZA.T0,7,) 63 TN AL-
IF(XisLELFSPY £O TP A3"

FMax=x1 TIT=1
CALL CFCINTS(FRENGDECOEL yFRN,FMAX 4CONST 4y CByXFFRMXyTWORZFLX ,F7,
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PRNCRAN VIPRF 76774 0pPT=1 FTN 4,5+414

4715

1720

172%

1730

1747

17L%

17880

17 ¢*=

17€0

17:€8

= e B~ il )

e4"

=a"

-
.
.
"
¥

1FILO,SIGNyALPHA,TT,JyK,yL)
FRA=FMAX IFMAX=XMFLO®FIMFLC

TWCP (L) =2, %BL2FHT :FZ2(4)=FL2HI SALPHA(L4)=AL2FHI
FLX(G4)=PT=ATAR2(THNO(L)* (XL2FHI*®AL2FHI) y1,=XL2FHI*XL2FHI)
HILC(L)=PT ¢SICNIL)==1,0

IT=1
CALL FPNINTS(FPEN,OFCCSEL ,FRN,FMAX,CONST, DB, XFFRMX,THOB,FLX,FZ,
1HILOySIGNyALPHAZTT JyK,yL)

FRN=FMAX SFWAX=XMFHI¥CTMEHT

IF(FMAYLERLFRO) GC TO 583

CP(2)=XMFCCR }II=1 ¢L=?

CALL FFOINTSI(FRIN,NECREL yFRNZFMAXyCONSTyNByXFFRMX,THOByFLX4F2Z,
IPILN,SIGN, ELPHA,TIT,J,¥,L)

FRO=FMAY TEMAX=XHFLN¥FZYELOD
TWAR(2) =2, Y*RVMFHT SFZ(2) =FZMFHI TALPFA(2)=AMFHI
FLY(2)=PT=0TAN2(THOR(2)* (X4FHT**AMFHT) ,1 . =XMFHI*XMFHI)
HILOUZ)=PT ISIGN(2Y==-1, 3IT=1 SL=0
FALL CFOINTS(FRLN,NECBEL,FRA,FMAX,CONST, DR,XFEQMY ,THOB ,FLX,F2,

IHILO, STAN,BLPHA,IT,J,y%,L)

FRA=FVMAX SFMAX=XYFHI¥F7HCHI

JFCFMAXLEQC.FPM) GO TO SN

M3 =XHECCR §TI=1 21=3

FALL FFOINTS(FREN,NECATL ,FRN,FMAX,CONST,DByXFFRIMX,TWOR,FLX,F2,
THILO,ySTANGILPHA,TTJye¥,L)

FRA=FWVAX IFNAX=FMAXGF

TWRB(3) =2, 1*RHFHT ¢FZ(3) =FZHFHI SALPFA(3)=AHFHI
FLX()=OT=ATANZ(THAR()* (XHFHI**AHFHI) 41 ¢ =XHFHI*XHFHI)
HILO(2)=RT ?SIGN(X)==1, $II=1 EL=0

FBLL REAINTS(FREA,DEMBEL,FRNyEMAX,,TONST DRy XFEIMXy TWOB,FLX,F2Z,
IFILC, SICN,ALPHA,TT3JyK,L)

NPTe=]

L L
*

pi(r) *

"
FEFIFAFF AT IFRFNRARRERE

LXNAME (L V=40HIFIPENUENT SLXMAME(2)=1CHY((H)7()) ¢
x=XC TYSTEP=5,(

IF(INCPLTLEN, IPLANY) GO TO 459
IPLOT=TIPLCT#1

LYNANE (1) =1 CH(COVF LYY =N ILYNAME(2)=4LH(2) ]
JILINT1(19=10H(POUNNAFY STLINT1(2)=10HLAYER PSO) SILINE1(3)=1H¢
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VIPRF
VIPRF
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VIPRF
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VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
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VIPRF
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1732
1713
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1715
1716
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1719
1729
1721
1722
1723
1724
1729
1726
1727
1728
1729
1730
1731
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1233
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
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1746
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1750
1751
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1753
1754
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17549
1760
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TUNRESAY YTETF TL/76 PAT= FIN LoS+b1y 08/16/77 13.11.28
JELTEIE () F()) =7 Th=cH B(F) Mn, VIPRF 1769
VIPRF 1779
RET VIPRF 1771
4EO TWNGEPF=2,*"FF TFLXTF=OT=ATAN2 (TWOBPF* (XPF**¥APFHT) y14-XFF*XFF) VIPRF 1772
PN LEC IT=1,MPTS VIPRF 1773
V=TT SX1=FIEN(TI) SIF(X1,GF,FMINPF) 0 TN 467 VIPRF 1774
Y1=X{/E7CF VIPRF 1775
1778 X{=OFMFQLZ~ XAL0GL0((PT=ATAN? (TWORPF¥ (X1 **ADFHT) 41,-X1%X1))/FLXPF) VIFRF 1776
L€ PRTL(TI) =¥1 VIPRF 1777
VIPRF 177n
WEI L=2 VIORF 1779
DN LEF TT=k,NETS VIPRF 1780
1760 L=L#1 $X1=FRFACIT) FFQEL(L)=X1 $X1=X1/F7PF VIPRF 1781
Y1=PEMPO LS BALNGAE ((PT-ATAN? (THORPF® (X1 *®APFHI) 4 1,=X1%X1))/FLXFF) VIPRF 1782
EET 0STLETTY =2 VIPRF 1783
VIPRF 1794
VIPRF 1785
1785 IFLIFLITELNS, ISAMOLY GC TO 465 VIPRF 1786
VIPRF 1787
VIPRF 1788
FROzFMLX(F VIPRF 1789
LF? FRESFSM4PONSTRERNY TIF(F3N,AT,EMAXPF) GC TN 472 VIPRF 1760
17er L=Let TFSFLL)=FRN VIPRF 1791
n0 TO 457 VIPRF 1792
VIORF 1793
VIPRF 1724
472 CALL CNTFUNIFSFLGOOSPL, L 4PEMDR, 04, BPF 304 3 XPF 400y FZPF, L,y APFHI, VIPRF 1795
17¢c* 1FMINEF, EVAYEF  D3MING T, IFTRST, JyMy1H ,2HHT) VIPRF 1796
VIPRF 1797
VIPKF 1798
IFCINCEL™LE0, TELANK) RO TN 475 VIPPF 1799
FELL ENDFLITPLETY SGO TN 473 VIPRF 1600
1arp VIPRF 1601
VIORF 1602
AR A A R R R R A R R R R R VIPQF 1F03
. . VIPRF 1604
o ¥ S(F) * VIPRF 1005
s o b . VIPRF 1696
) FETFITNINN NI IS YRS NN VIPRF 1607
LET TPHASF=C TTF(INOPLTLFALI3LANK) GO TO 457 VIPRF 1608
IPEASF=1 IT=EH S (F) VIPRF 1€09
TF(IFLITFLEN ITUFET ANT, SRTFN,LT,SDFLTA) GO TO 450 VIPRF 1£10
1913 IF(TFLITESSMLITURPY £2 TN 459 VIPRF 1011
PRINT 4T F,TT,IX,SPLC,RFF,SBHT, SXLO, ¥FF,SXHI,SF7L0,F7PF,SFZFI,SALC, VIPRF 1612
1APEHT,SART, PENLR, SO A VIPRF 1613
453 FOPMAT (1F1,¥PARAMETIRS®, IX, *O (F) %, 8X ,A10/728X, A2/ VIPRF 1614
18X, BB =%, 1%, G126 W5 =% 0110 %,642,3/ VIPRF 1615
181€ 2PXy¥X =¥ 11X, 017,3/8%,%X =% ,611,7,612.3/8%,%F =%,11X,G12.5/9X,%0%/ VIPRF 1816
ZAY  ¥EOX (FC11,5,612,5/3X, %0FJUX ¥ ALPHA =% ,11X,F12,3/4X,*LLPFA =%,  YIPRF 1617
LG4 Ty 120 I/ 2Ky PMAX VAL =%, 6114446124 4) VIPRF 1618
MIGHROTH <60 TN 452 VIPRF 1819
VIPRF 1620
1820 4T PRINT 4E1,11,IX,8FF,SAKT,XPF,SXHI,FZFF,SF7HI,APFHI,SAHI,PF¥DE, VIPRF 1621
1S0EpK VIPRF 1822
LEY FCSMAT(1H1,%PAPAMETERS® 3X, %D (F) % ,8X,A10/27X,A2/ VIPRF 1623
LAY B O=® (614, 3,542, 3/8Y, FX1=%, G11,43,G123/ VIPRF 1824
2RY G *F =X 3C 11004612, 474X, ¥ALPHA =% ,G11,3,51203/ VIPRF 1625
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187¢
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1P LC

1845

Ve
@
-
>

10¢5

1a¢n

19 €5

1R70

1875

18PN

NNFRANM YIPRF

oy kAR i A )

4 &7

7L/74  CPT=1 FIN L,5+L14

J2X G ¥MAX G VML, =%,G11,L,512,4)

M=OHHT

V=7TH D (F) L =54 P (F)

PRINT TOr,TT,K,I3LANK

CRIMT LA1,TTI,KyLyTPLANY

FORMAT (1 H=,3¥ s *FRFNOUENIY (H7,)*,0X,A5,10X,A10,11X,A5,12¥,A1C)
ERIMT LEF ,IX,TELAMK,IX

FCIMAT(2CSX,A2, 15X ,A2,17X,A2)

CALL YFEFFUN(FREN MRS, NPTS,SPEAK, SXLCySXFI,S2LN,SRKHT,

1SF2LC,SF7HI 4 SALO, SAHTI, V)

0O 457 K=1,NPTC
TFADESFL (K) (L Tlo) NASOL(K)=0,
CONTINLF

CALL TWOFUNMIFRFO,TRSPL ,NRFL 4yNPTS,FMINGF,F~¥AaXAF,D3MIN,YVAL)

IERINCOLTGEN, IPLAPV) 50 TN 475

V=2HHT
IFITFLITEZ43Ne IEUF=T 4 ANPSATFN,LT.SDFLTAY RC TC 456
IFIIFLITEFNITURD) O TD bS6

K=LHFATU

TF(SF7LN(LTAFMINGF) £O TN 456
FLXI=BTAKNZ(2,¥SALLC¥(SYLN¥®SALN) y14=SXLO*SXLN)
TFUFLNYL ol Tele) FLX1=FLX1424 080T
¥{=SPFEK®ZL P ALNTIC(PT V(2. *FLX1)) $X2=SFZLC/F 25F

08r16/77

VIPRF
VIPRF
VIPRF
VIFRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIORF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPPRF
VIPRF

Y2=PFNI34Z(¥ALNRIC((PT=ATAN?2 (TWOBPF® (X2¥*A8DFHI),y1,=-X2¥Y2))/FLXPF) VIPRF

VVUAL=X1#X2 T2OLL TURVT(SFZLO,YVALy1,1)

FLX{=FT=ATAN? (2, *SPHT¥ (SXHI¥*SAHT) 1 4=SXHI¥SXHT)
X1=SPEAK 42 ,#ALOGIC(PT/ (2,*FLX1)) €X2=SFZHI/FZOF

VIPRE
VIPRF
VIPRF
VIPRF

Y2=PEMIA 427 ¥ ALORLC ((PT-ATAN2 (TWORPF* (X2¥*APFHT),1,-¥2%X2))/FLXPF) VIPRF

YVUAL=X14X? CCALL PUKV-(SEZHT,YVAL,1,1)

CALL FEIGEFT(HITZL)Y

CBLL LCCFRYXA(SPLO,S8HI,TXLO,SXHT,SFZLOySFZHI,SALO,SAHT,FMINGF,
1FVAYGF,VVBL,NYVAL ,K)

CALL ENOPLLIPLETY

FUTFFXFFXIFIATFRFFIRFREET

*

H(F) =
*

LR R R R R R R L R R R

47T

IPLOT=IPLCT+1
LYMAME (1) =1"H(E) ((IF (Y ) SLYNAME(2)=€H=-C(3)¢
TLINt1(1)=17H(FIGH FPEN TILINE1(2)=1GHUENCY TRAM
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VIPRF
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VIPRF
VIPRF
VIPRF
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18314
1r32
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1634
1838
1836
1837
1828
183¢
1840
1841
1842
1843
1044
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1846
1847
1848
1849
1850
1851
1852
1821
1854
1858
1856
1857
1858
1859
1860
1€€1
1862
1863
1EEL
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1866
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1674
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1807
1878
1879
1€80
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1pac

1RCP

{reE

jernp

jore

1210

1y

1929

q103n

POAGRAW VYIBOF 74774 PPT=1 FTN 4,5+414

B A iy T T |

ILINSE1(3)=10HSFER FUMCT TILINE1(4)=5HION)¢
ITITLIC1)=1"H(FRIVMARY € TITITL1(2)=1CHTRUFTURE=-F
ITITLYt3)=CHUSLLAGED ¢

IT=1CF(HOF () )=F TJ=GH H(F) NA,

477 V=0 ICNANST=0,17 TFRA=FMINHF SFMAX=XHFLC*FZHFLO ¢L=0
LRI K=K#1 FFSPL(K)=FRN
FRO=FEC#CCNSTP*FRN SIF(F2N,LT,FMAX) GC TO LED
IFIL.Ff, 1) €N TN ERS
L=1 TFRN=FMAY SFMAX=FMAXYF
Y{=XHFHI®FZ7HFHI TIF(FRN.ZN.X1) GO TO 4ep
¥=K#1 FFSEL(K)=FRN $FRN=X4 26O TN 4EAG

50% FALL CNEFUN(FSFLyNBSPL 4Ky XHFLNR,BHFLCyBHFHI XHFLNyXHFHI 4FZHFLO,
1F7HFHT ,AKELCy AHFHT , F¥INHF ,FMAXHF DBMIN, P, IFIRST,IT,J,y1H ,4HKECTH)

IPHEASE=1 IFC(INO?LT.NS,IBLANK) GO TO 508
IF (COTGR Y« EMsC10) GO TR 567
ITP¥RSE=C 3EC 70 Sor

LY YVUBL=1,10%FMINHF SCALL HEIGHT(HITE1)
CYVALZ1,LPHITE®YSTEP TYVAL=DRUINSVSTEP+1,5*NYVAL
FALL FLMFSS(™ (W) =9",+#137,XVAL, YVAL)

CALL FLRPEEL (WS, #2,4"ARNT™,*“APYT")
CALL, FLMESS 0 1PSE o4 109y ABU Ty A B UT Y
CALL FLMUSS(" 'S $*y¢100,XVAL, YVAL=0 s S¥DY VALY

TALL FLMTSSHM(RY =% ,4100,XVALyYVAL-1.5*DYVAL)
CALL FLREAL(RS,y#1,"AFUT*,*"ARUT")

CALL RLMESS(™ IN.E"y¢101,ABUT",""ARUT")

CALL FLUMEST(® € 2%,e4030, XVALy YVAL=2,C*CYVELY
CALL FLMLESS( (W) =%",+¢100,XVAL,YVAL=-23,(0*0VYVAL)
TALL PLREBL (W41 4"ARUT,,“ARYT*)

CALL RLMFSS(* LAS¥*"9 €103, ARUT*"y*"APUT")

CALL FETCFT(0,7*HITEL)

FALL FLMESS (*® (2) %25 109, XVAL; YVAL=2s5%DYVAL)
CRLL. BTT GFT (RTTELY

FALL RESETC"RASALF™) 3IPALL RLMESSUIFLITE, 10, X VAL, YVAL=4,5%CYVAL)
CRLL TASALFI®L/5STH™)

CALL FELGETHITED

CRLL FNDFLCIPLCT)

LR L S L

® -
= reey *
* L

AR L E R R R E R R R LR E RN

=™ IPLOT=TRPLLCT¢1

LYRAME (1) =1CH(GOIF()) =D TLYNAME(2)=10H(R) (()RE.1
LYNAME (3)=10H (Ge)Ne/( FLYNAMF (L) =7FH)7 ()¢
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VIPRF
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VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
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VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
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1883
1884
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1£86
1887
1868
1889
1890
1891
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1893
1894
1895
1266
1e97
1898
1899
1900
1€01
1402
1¢03
1804
1¢n5
1€06
ig07
1¢08
1€09
1€10
1c11
1¢€12
1613
1814
1215
1€16
1€17
1518
1519
1¢€20
1921
1€22
1923
1224
1925
1926
1c27
1928
1829
130
€31
1932
1¢€33
1234
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1061

1045

j1aer

19°8

10¢0

19 €=

1a7n

1975

!OE'\

1965

je¢cr

1GcE

P2OGCRAN VIPR

509

511

L

A
-
Y]

ElY

523

G5yn

a
I
e

F 74774 0PT=1 FTIN L,5+414

ILINE1C1)=10H (PESPONSE  RILIME1 (2)=10HOF PRIMARY
ILINE1(2)=10H STRUCTURF SILINE1(4)=2H)S
ITITL1(1)=2H § SYSTFO=5,1

PRIMT 2uLE 2:PRINT 353,IFLANT,IFLITE

IF(F2N.NELT,) GO TO E14
FRINT ©0¢

08/16/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

FORMAT (1H=y X ,*PARAMETERS®, 3X, *P(F) ¥ ,5X, *L (F)*,5X,*M(F)*,5X®*H (F)*) VIPRF

IT=1HP TK=2HR?

PRINT 511,1I,8LFLO,RNMFLO,RHFLN

FORMAT (9X,34,F18.3,3F3.3)

PRINT 512,%,RPF,ALFHI,IMFHI,ARHFHI
FORMAT (X, 2L,5F9, )

IT=1HX $K=2HX?

PRIMT S11,IT,XLFLO,XVMFLD,XHFLN

PRINT S12,KyXPF,XLFHIyXYMFHI ,XHFHI
IT=1HF §K=2HF® QL =1H(

PRIMT S11911,F2LELO,FZVFLN,FZHFLN
PRINT €1 3yl

FORMAT (1(X,81)

PRINT £12,4X4FZFFyF7LFHI,FZMFHI,F7HFHI
PRINT 512,L

II=1HM 2K=2HA?

PRINT S11,1T,ALFLC,AMFLO,AHFLD

PRINT 512,¥,APFHI JALFHT, AMFHI,AHFHI
II=tHV X,

PRINT £12,I1,PFMNR,XLFCORyXMFCOR,XHFCOR
£0 TO =18

PRINT €21

FORMAT (1H=y4X 4 ¥*OAFAMETFRS® , 33Xy ¥P(F) ¥ ,EX,¥L(F) ¥,EX,¥L (F)*,EX,
1PMIF) ¥, EX,PH(F)®/27X,%2%)

FI=1H% SK=zpne

PRINT E14,TT,ELFLO,BL2FLN,BMFLO,,RHFLC

PRINT F12,K,ROF,ALFHT EL2FH4I,3MFHI,RHFHI
TII=1HX S¥=2HX?

PRIMT E19,IT4XLFLP,XL2FLN,XMFLO,XHFLC

PRINT 512,X,XPF,XLFHT,XL2FHI,XMFHI, XHFHT
II=1HF §K=2HF* L =1H(

PRINT ©11,1I,F?LFLO,FL2FL0,F7MFLN,F7ZHFLN

PRINT €1.34L

PRINT £42,K,FZFFyFZLFHI,FL2FHIFZMFHI,FZHFHI
PRINT S13,L

TI=1HA RK=2HA?'

PRINT £11,IT,ALFLO,AL2FLO,AMFLO,AHFLC

PRIMNT €12,X,AFFHT ,ALFYT,AL?FHI,AMFHI,AHFHI
II=LHMAX,

PRINT F1Z,T11,PFMDE,XLFCNR,XL2FCRyXMFCNR,y XHFCCR

II=5H F(F) 3W=CH L=M=H(F) %L=5H 5(F) $¥=10F G SN./HZ,
PRINT 790,TI,KyL SPRINT 461,IT,K,L,» SPRINT 455,IX,IBLANK,IBLANK

GALL TWOFUN(FRFN,MBEL,NENBEL,NPTS,FM¥INGF,FMAXGF,NBMIN,PYVAL)
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NROCREM VTEIE YT oPT=1 FTN L.S4414 08/16/77 13.11.28
IF(CATRERY NLLCIR) GO TP 774 VIPRF 1997
CALL FNOPLOIPLCT) SGO TN 8A0 VIPRF 1¢98
VIPRF 1¢€99
774 IDHASFE=0 SIF(INOPLTLENLINRLANKY GO TO 775 VIPRF 2000
20CH TORAS~ =1 TOCALL ENNPL (ICLATY VIPRF 2001
VIPRF 2002
VIPRF 2003
i IE R R R R E R R AR R R R VIPRF ZCU“
> b o VIPRF 2605
soare r . Y (F) . VIPRF 2C06
' roo. » VIPRF 2007
r EFFFIFYFFEIFIIEFERENREES VIDQF zuga
I2LOT=IPLFT L VIPRF 2c009
LYNAMT (1) =10H(Y(O)FI))=" TLYNAME (2)=410PH(B(IRE«1.0 FLYNAME(3)=4H())T VIPRF ¢C10
enee ILINE4 (4)=10H(TRAMSFES  STILIMC4(2)=1CHFUNCTION F SILINE1(3)=LHORI? VIPRF c011
VIPRF 2012
CN 7?71 11=1,7 VIPRF €013
S IFITLL CLIY=TUINE2 CIT) VIPRF 2014
VIPRF ¢C15
¢G1F TI=1CHYOIE))=5 SX=17¥ ¥ (F) D8, SYSTEP=5.0 VIPRF ¢C16
¥1=CATGRY IF(CATGRRY.L","4A) X1=2HZA VIPRF i o B ¢
IF(CATERY SN, CLHB) Y1=2H33 VIPRF ¢C18
VIPRF 2019
VIPRF 2020
eten 777 TEICATERYSNCGCE) RC TN 785 VIPRF 221
VIPRF ze?2
N 780 II=4sMeTS VIPRF c023
783 PRELITIY =" VIPRF 2024
0 TO 87 VIPRF 2025
2C 75 VIPRF z(26
VIPRF 2027
793 CALL CMNFFINIFREN,TPIL,N"TS,PTAW ,BLO4EHT 4, XLCyXHFT,FZLO,F7HI 4 ALCyAHTy VIPRF 2028
1FMINGFE ,FMAXGE NIMTIN L1, TFIPST,IT,¥,X1,4HROTH) VIPRF ¢C29
VIPRF 2030
erar e IPHASE=1 STF(INOPLT.NT,IPLANK) GO TN 788 VIPRF 2031
IF(CATERY AT, CLALANNGOATGRY (NZ,048) GO TO 78RS VIPRF 2032
IOHASF=g <6C TN R(C VIPRF 2033
VIPRF 2034
788 CALL FNDORLOTIPLET) VIPRF Z035
203" VIPRF 2036
VIPRF 2037
% EFFFFFLFFENFIIRLFNFFFEFESR VIPQF 2038
r ¥ * VIPPF 203¢
r L R(F) S VIPRF 2040
2nen 52 . % VIPRF 2041
r IR EE AR R R R R R R R R RL R LR \[IPRF 201‘2
7E3 TOLAT=IPLCT+1 VIPPF 2043
PRINT ZWE TPRINT 3F3,I7LAME,IFLITE VIPRF 2044
II=6H ¥ CF) FK=7H G(F) $L=6H R(F) eM=10H G SN./HZ. VIPRF 2045
2015 FRINT 297, TTyKyl VIPRF 2046
70" FORMAT(1H=,¥VALUFS CALCILATEN FOR FUNCTIONSt *,7A1C) VIPRF 2047
PRIMT LE1,TI,¥,yL,yM VIPRF z0u8
VIPRF 2049
TI=2H3A TIF(CATGRY,.EN,"4A) (N TN 7A3 VIPRF 2CF0
2neE) II=2HE SIF(NATRRY.EN.FLR) GO TN 793 VIPRF 2051
FRINT LET,CATAFY,TRLANK, IOLANK VIPRF 2052
GG TO #9F VIPRF 20¢3
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2L ¢F

201"

2075

eerp

2C AR

eneg

eree

e1c0

eyrs

PRNCRANM VIPRF L7774 oPT=1 FTN L.5+614

= e [ K s 7 )

w il b E3 K |

793

705

oY

/g

*
*
L]
*
*
¥

34, CALL CNFFUNCFREN,MREL,APTS,C1AMYX",C1ARLO,C1ARHT, C1AXLO,C1AXHI,
1C49FZL,C1AF2H,C1AALN,"1AAHT ,FMINGF 4 FMAXGF 4yCBMIN,1,IFIRST,TI,4K,yL,

-
-
¥
.
*

FRINT LEE,IT,IPLANK,ILANK

LYNAME (1) =10H(ROF()) =T SLYNAME(2)=1UH(R) (OORF,.1
LYNAME(3)=10H (R¢SIQe/7( SLYNAME (4)=7HHI7 (V)8
ILTNE1(1)=1NH(RCSPONS= SILINZ1(2)=10HOF THE AIR
ILINE1(3)=10HCFAFT FOUT TILINEL1(H)=7HPMENT)®
ITITLICL)Y=2H §

CALL TWOFUM(FREN,PPEL,MEARILyNPTS,FMINGF,FMAXGF,NDBMIN,DYVAL)

IFICATCRY.EN,CLA,OR,CATGRY,EN,C4B) CO TO &N5
CALL FADPLITIPLETY G0 TN 860

LYNAME (2) =1 (H (P) (L (IRF, 1

LYNAMF (3)=10H (G4S)N/C SLYNAMF (L)=7HH)Z())S
IFCINCFLTLENLIBLANK) G0 TO A1D

CALL FATFLCIPLCT)

L e
*
YUE) »

1A i
*

FEFIFHNFF S VVIFREFRENNNNY

IPLOT=IPLCT*4

LYNAME (1)=1TH(YOYF()) =N

08/16/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

TLTMFLC(1)=1PH(TRANSFFR  FILINZ1(2)=10HFUNCTICON F $ILINF1(3)=4HOR)® VIPRF

ITITLIC1)=1PH(ENUTPMENT TITITL1(2)=1CH MOUNTED O
ITITLL1(3)=1"HN PRIWARY FITITL1(4)=1CHSTRUCTURE
ITITLL1(F)I=104THROUGH IS ZITITL1(6)=CHOLATORS)*®
IT=15F(Y OF())=3 SK=19H Y (F) DB, FYSTEP=5,C ¢L=2H1A

26H2NTH)

IFTINCELTWNELIPLAMK) TALL ENDRL(TIPLPT)

LR R R R R R R R R R R
*
B(F) ¥
¥
IR R R R R R R R R R R R R R 2 2
IPLOT=TPLIT 44
InHAST=1
CRINT 24F *PRINT 353,IPLANS,IFLITE
II=64 Y (F) $J=84  © (F) $K=6H A (F) SM=1QH 6 SN./H7,
L=2H3P STF(CATFRY,EN.OLB) L=2H18
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VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

13.11.28

2054
2055
2056
2057
2058
2059
2060
2061
2re2
2CE3
20€4L
20€5
20€6
20€7
z0€es8
20€S
2070
2071
2072
2073
074
2ecrs
2076
2077
2078
2079
2080
2081
2082
2083
2084
20es
2076
2087
zcee
20es
2090
z0c
082
e¢ges
2C94
2095
096
2097
z2ces
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
€110
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é41°

241%

21 2%

2110

2118

215"

24 FR

b

eannoAN yIP”

4

L

5"

b

@z

F “L/s7y rET=z1 FTN LoF+L1y

PRINT 29 _3T1TsdyX SPRINT 4615ITydyK,¥
¥=ZH1A TYRINT 455,M,| ,CATGRY

LYKAMELCL ¥=1 T CRGY EOY ) =D
ILINC2(1)=13H(INPUT 71 SILINT1(2)=1CHTHE AIRCRA
ILINFA L) =10HFT EPUIPHT SILINEIC(L) =LHENT) ¢

ITITLA(LI=1PH(ZAUTPMTNT SITITL1(2)=1CH MOUNTFN T
ITITLL1(3)=104HHROUCH ISC TITITL1(4)=4CHLATNRS ON

IF(CATERY.SRLCLT) GO TO 820

ITITLIE =1 PHISHLATER 8 SITITLI(G)Y=ACHKFLE OF 2
ITITLLLT)=UHAKY T
rg 10 g

ITITLL(S)Y=1THNON=TZOL 4 S TITITLL(5Y=10HKFLF NR RA
ITITLLU7) =4FCK)?

FALL TWOFUN (FREN,DNEL, FEARSL , NPTS,FMINGF, FMAXRF,DRMIN,DYVAL)

GALL FENBELCTRLCT)

IFCIRLITECS e ISANTLLPR INK FN1) O TD 1908
IFLITr=J FLITE FINK=4 <Fn T 3

FONTTNUS

IFCIEFRORGEMN L) %0 TO B33
IF(IEFRORGNES ?) §¢ Ta 4
TPLANELLY=THOLTLLY TTPLANE U2y =THMDI(2)
TPLANF () sTHOLTUT)Y SIFLI TE=THOLDCG)
INCPLT=THALE(EY

GO TQ 31

CALL GCCEPL

TRITNT €3

FORMAT (1H1,LEX, ¥ AVERATT* 23X, *AVERAGE® y8X , 'SP E=0% ,aX , *AVIRAGE®
1EX,* AV KTRNIMBTICH /31Y, ¥AVERAGT® ,7X, *PRESSURE® , 7%, ¥ AVERAGE®,
29X, *OFASTTY®, 17X, ¥AF*, 0¥, *KINCMATIC® , 7%, ¥VISCOSITY*/

TSN, FALTITUDE® 7%, ®PPESSURE®, 5, *NOFMALT ZFD* , 65X, *DFNSITY?®,
LOX,ENCPMALTZFL¥, ey, ¥SOUNN*, X, *VISAOSITY ¥, 7%, *NO?MALT ZEC*)
0O A10 T=1,F1

FNCEM=AVF(T)/AVP(1) SINDRM=AVNENS(I) /AVDINS (1)
UNAPM=VISFCS(I)/VISRO0S (1)

PRINT €27, ALTTUDCI) yAVF(T), PNIRM,AVOFNS (I) ,NNOM, SOUND(T)
LVISPCS (T) ,UNORW
FORMAT(F22,7,F1541,F1%4h4F16,7,F15ebsF15.1,F18,7,F15,0L)
STrP

IND
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VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPPF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPPF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
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2111
¢112
€113
2114
€115
2116
(30 b W g
2118
€119
2120
2121
cdi2i2
21?3
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
€135
2136
2137
21138
2139
21490
LB
2142
2143
2144
2145
214E
2147
2148
2149
2150
2151
2152
e1sy
2154
2155
21t6
2157
2158
2159
2160
2161
2162
21€3
2164
2165



AFFDL-TR-77-101

PRNCRAM VIPRF

477

L NoT=q

SYMAQLTIN REFERENCE MAF (R=1)

ENTRY PLINTS

€182 VIPRF
VARIAELES
20627 AHFMHI
27644 BEFMAY
21024  Av
2r6¥1  ALFLN
20730 ALMALO
20724 ALNOLP
27727 ALNYHT
Z1C€6 ALN
ZoLEL  ALT
2NEL2  ALPFHT
22L72 AMBAKNO
ZPRIT  ANFLN
20630 ATFHI
24311 AVP
20610 RELFLC
23823 REFHI
21CEe" Pk
2155! D[ELQ
20RTE PL2FMHI
20617 PwEMHT
20777 BEF
23712 PUFALC
20714 PRUFO™L
20715 RUFF7L
2L7C6 NUFXMI
207¢5
21037 CrMST
21C%1 TNCRLF
2.6F2 CHAAM]
2310 C1AAWT
20647 T~1APLD
21CET CHaAFM
2065 C1AMAY
Z10 55 C1pMXC
ZORLE CHAYLP
13735 GeA
P?0FE1  CZAALP
206F7 rzZAPLC
27664 CZAMAX
¢CEEF  LZAXLN
2C672 CzPAHI
20675 r2R94T
20623 ©OeaFs
206FF CQZAYHT
137237 €22
2u721 CAA®
20740 r3IARU]
207014 rfaxee
24757 rAYMYX
280L1 C2°A
247LE  nIAR

Tves
RFAL
REAL
REAL
REAL
REAL
PTAL
REAL
eEaL
REAL
OTAL
REAL
PrAL
Rrat
RTAL
RT AL
RFAL
RTAL
RE AL
REAL
ATAL
REAL
QFAL
REAL
QFAL
QF AL
REAL
RI AL
PraL
RTAL
RPrAL
PEAL
RTAL
RE AL
REAL
QF AL
RFAL
PrAL
REAL
RTAL
RraL
RTAL
REAL
REAL
RFAL
2E AL
RrAL
RFAL
REAL
MWAL
REAL
RFAL

ARRAY

ARRAY

PRRAY

ARRAY

PRRAY

ARRRY
ARRAY
ARRAY

RELOCATION

20626
21067
20632
20731
20725
20732
23726
22500
24214
21641
20634
20643
24406
20611
23636
20622
21946
21064
20635
20616
20713
207C7
29711

4L
20705

74

21137
13734
20651
2165y
20653
21156
27623

2546
13742
20562
256630
210663
20656
13736
23671
20667
20574
2n665
20742
25353
20743
24733
13740
25327
24771

167

AHFLC
AVI
ALFHI
ALNAHI
ALNBHI
ALNMAX
ALMNXLO
ALFHA
ALTTUD
AL2FLO
AMFHI
AMFMAX
AVCENS
BRLFHI
PF2PF
BHFLC
BLFHI
RLO
BL2FLO
RMFLC
RUFAHI
RUFBHI
BUFFZH
BUFMAX
PUFXLO
FATERY
CORLFM
CiA
C1AALO
C1ARBHI
C1AFN
C1AFZL
C1AMME
C1AXFI
1w
C2AAHI
C2ABFI
C2AFN
C2AXHI
628
C2FALO
C2PRALO
C2EMAX
f2BXLO
CRAALND
C3AR
C3AFN
CIPXP
C3e

T 3EAP
c3eee

FTN 4.5+414

RFAL
RFAL
RFAL
RFAL
RE AL
RFAL
RFAL
REAL
RFAL
REAL
REAL
RTAL
FEAL
REAL
RFEAL
RFAL
REAL
REAL
RFAL
REAL
RFAL
RFAL
RFEAL
RFAL
RFAL
RFAL
RFAL
REAL
REAL
REAL
REAL
RFAL
RFAL
RFAL
REAL
REAL
REaL
RFAL
REAL
RFAL
RFE AL
RFAL
RFAL
RFAL
REAL
RFAL
REAL
RFAL
RE L
RFAL
REAL

ARRAY
ARRAY

ARRAY

ARRAY

ARRAY

ARRAY
ARRAY

ARRAY
ARRAY

Cers16/77

KARDS

PPLOTT
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FROCRAN VIPRF 74774 0PT=1 FTM L4,5+L14 08716777 13.11,.28

VARTIAFLFS SN TYe™ RELOCATION
2674t r2AOFEN RTAL 24LTS5T CIEX RFAL ARRAY
25003 GCInxn RT AL ARRAY 25015 C2IFYMX REAL ARRAY
2LGETS MIHE PFAL ARPRDY 13743 CuyA REAL
17784 CoF RFAL 13741 C5 REAL
2072 CEAHY REAL 20701 CEALO REAL
20676. CSOHI 2t AL 20675 CSELC RFAL
20763 EEM PFAL 20704 CEMAX RFAL
er2ar GEVHT REAL 20677 C5XLC REAL
1745 rF RLAL 21313 'O REAL
244F0 DT RPEAL ARRAY 21562 NBFL REAL ARRAY
24123 'TEBMERS PTAL AFRAY 21176 DEMIN RFAL

12 [FEMOr14 REAL ARR LY KARNS 160 DEMOD2 REAL BRRAY KARDLS
Z3PuE NEQS REAL ARREY 22910 DPSPL RFAL ARRAY
23632 DNE1A1° RFAL ARRAY 23310 DR1A7N RFAL ARRAY
227 fa TEYFLE RIAL ACRBY 23126 NB1F16 REAL ARRAY
¢es62 DFIFL PEAL ARRAV 23166 DP1111 REAL ERRAY
235Cc3 DP2ALn REAL ARRAY 23361 NP2A7N RFEAL ARRAY
¢2?7te WEPENE REAL ASRAY 27115 DPZFi6 RFAL ARRAY
22633 DE2EY RAAL AKRRY 23237 DRez111 RFAL ARRAY
225C4  Nreyiag RI AL LERAY 21334k DBECSREL REAL ARRAY
12727 RELDAE REAL 21022 DFLRS RFAL
20T MELTAR RPFAL 20774 DNELTAZ REAL
21CT1 DELMF =F pL 21032 DNELWS REAL
2CREL  DE SFAL 21105 NNCRM RFEAL
13723 Mikrgv QTAL 13721 DWF130 REAL
13725 OwsTk REAL 13715 DXCALA RFAL
1374l MxMERS RE AL 11 BXMNC1 REAL KARNS

1€7 DyMon2 RENXL KAR S 14302 DX1A10 REAL

13776 PxyaTn R Al 13762 DX1FLF REAL
1376H DXLFLE WAL 13756 NX1FY4 REAL
13772 nyiign erAL 14304 NXZA1LC REAL
140C5 nNx7a7r SrAL 137f4  NYZF15 REAL
12772 DYPELE RE AL 13763 NX2F4 REAL
137774 D249 QENL 21130 DYVAL RFAL
210€E Fr RE AL 207652 FCCAT1 RFAL
20753 'FCOAT? RITAL 7 FCPONE RFAL KARDS
24017 FES RFAL 2174 FLX REAL ARRAY
eAE e EENTE SF AL 21431 FLxl REAL
2ANEy EL?FYT R 21383 FL2ELO RFIL
24072 ENAY RF AL 20602 FMAXGF REAL
206 (Cr FVAYUCE RFAL 28576 FMAXPF RFAL
2061F FREHT oraL 20644 FVMFLE RFE AL
2.6f1 FVINGF ML 20577 FMINMF REAL
zne7E EMINFFE ofF AL 0 FN RFAL KARCS
23673 FERTHF RENL AFERAY 21106 FRFN REAL ARRAY
Z4Gen BRe REAL 22236 FSFL RFAL ARRAY
4200 F? PrAL AfPAY 21327% 'EZEFHT REAL
21€ 258 FIMELR 2FAL 21971 ‘F7ZPI RFAL
1ttt FLFHT R 2193 FZLFLO REAL
e167% F2L0 REAL 21935 FZMEHT RFAL
403 FIVELE QERIL 207765 F7PF RFAL

gl lEgM PTAL ¥VARCS g1 B RFEAL EBLCTT
2424 HILO RE Al ARR AV 45 ‘HITE REAL PPLOTT

LE HITLY REAL PPLATT 20503 HMAX RFAL
¢07LE T IMTERER 13732 TALUM INTEGER
373 Tpy TMNTETER 13752 1IA”D INTEGFP

€7 ITELANY THITIE SIES |2 T 3?65 TIPUFeT INTEGER KARDS
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POAFQAN VIPOF

VARTIAELF S
297¢€¢1 IC@
21027 IFIRST
2C7€ES TE™
13781 TF111
137F¢C IFis
Z2B65E TENLD
32 TLAND
3724 ILINT2
§6 INNPLT
PE TCL ANE
7L Icnwn[
376 ITAKNF
7 ITTTILY
237¢2 IX
207¢LE JFLITF
2142 L
IE LyMANF
2077 MPTERL
1374F NC1A
1372F¢ NTNP
1  NMONEL
2107 NETS
13722 MUWELV
13724 MNwreEK
1377 N1A?D
13761 MNaR1E
13785 MAFY
12777 M2ZA7D
1377 NZF1E
13757 NeFu
74000 imEm
13788 ‘DY
24P 72 NS
20773 PRPFX
3 PS
24u21 RSVALS
Zinr?  ©pLn
21221 €<fL0
214041 TSrELTa
21012 SF7ZLN
25 SCUMN
100" SYHI
2'!751 T
20721 TAvLLC
24715 TavaLe
20720 TAVYHI
2N77W  TFAHT
2"73! 'I'Er‘r‘
L7 TIFLEN
24674 ‘TE¥OBF
2N7€L V
2LECLC VISCAS
L uW:
ZRRrE WEMAYX
26102 WELCU?
royc
Lty YOYIS

TYPZ
INTLTER
INTFAER
INTEREP
TMTERER
INTERFER
TMTERER
INTERER
THTERER
INTCREP
INTETER
INTEGFER
INMTESER
TNTF TR
TMTZSER
INTr<FO
THT S5ER
INTERER
TMTEFRFR
IMTECER
INTEZEP
INTERER
TMTERFPR
INTERER
IMTFRER
INTEAFR
TNTERER
INTERER
IMTZRFEP
INMTFZEP
TNTERFP
OFAL
REAL
PrAL
SEAL
REAL
PEAL
R AL
REAL
RFAL
RPEAL
oFAL
RFAL
PEAL
REAL
REAL
CAL
RFAL
REAL
orAL
RFAL
or AL
RIAL
SEAL
2 AL
REAL
RENL
RE AL

TLITY nPT=1
RELOCATION
PERAY
KARMS
ARPAY KARPDS
PRLOTTY
ATRAY FOLATT
vaRNS
KARDS
AFRAY FRLOTT
ARRAY EPLOTT
KARNS
POLOTT
ARRAY
ARRAY
POLEGTT
AFRAY
EPLOTT
ARRAY
POLeTT
POLOTT

20755

341
13747
13746
22757

13733
55
20667
13730
137314
E{%]
23760
21041
21
20755
13712
23727
13713
155
29574
13723
14391
13771
13765
14003
137723
13767
21061
21301
21104
20766
20767
20604
21010
21306
21014
21115
24210
21916
21004
26722
20716
20723
20717
29733
20736
26170
20771
23572
20770
23554
24074
24112

169

It RRCR
IFLITE
IFNISH
IF15
IFY

11
ILINEL
IMAG
IPHASE
IPLOT
ESTEEL
ITITAN
ITURR
J

K
LXNAME
M
NEF7PF
NC3
NMFRS
NMOD=2
NRSVAL
NWE1Q0
NiA1D
N1F111
N1F16h
NZ2Aale
N2F111
N2F1€
PEAK
PF~NB
PNCRM
R
RMORM
RSMAX
SAFI
SPHI
SBRTFN
SPZHI
SIGN
SPEAK
SxLO
TAKAHI
TAKPKI
TAKMAX
TAKXLO
TRFHI
TBREF
TWOP

"

VALK
VNCRW™
WEK
WE10C
WF503C
Y

XBT

FTIN L,E+414

INTEGER
INTFGER
INTEGER
INTEGER
INTEGER
INTEGER
INTESER
INTEGFR
INTEGFR
INTEGER
INTEGFR
INTEGER
INTEGER
INTEGFR
INTEGEP
INTEGER
INTEGFR
INTEGFR
INTEGFR
INTEGER
INTEGFR
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
REAL
REAL
REAL
REAL
REAL
RFAL
RE IL
REAL
RFAL
REAL
REAL
RFAL
RFAL
REAL
GFAL
RFAL
RFAL
REAL
REAL
REAL
RFAL
RFAL
rraL
REAL
REAL
RFAL
REAL
RE IL

ARRAY

ARRAY

ARRAY

ARRRAY
ARRAY
ERRAY

ARRAY
ARRAY

0e/s1€777

PPLOTT
KARDS

PPLCTT

PPLOTT

KARDS

PRLCTT

KARDS

PPLCTT
KARNS
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VARIAFLF S Sk T NE=
L1  XCYOLE REWL
FUlely YRTRMY RN
b Carkd YEFEHRT AL
21002  YEFMAY oF L
17717 XIMC4es R AL
210En  YLFEMT RERL
1. xpmEmm RrAL
210c2 YLprFeP BEAY
ZLEIY YL2ELF SENL
1 XMAKNG RTAL
27h21  XMFHI SF AL
21602 VVEMAXY oF AL
G XTL REAL
L XY S &
2re?t  XXHFLr RE AL
2cb12  XXLFLP BFAL
Lo . 4 QEAL
E7 XU SFAL
42 ¥STE® REAL
FILT tAMrSe e Fos
" NPT crT
FXTFRMALS TyaE
G Rl By eEAL
RESALF
rEMDRS
MOMERAL
FCF RF AL
HFTAHT
MpRKTD
ONEFIIN
PIRNN e
RLMESS
TrEPLTH
XFEREUY
YIMNTAYX
JINLTIN® FUNCTIANS TN™FE
arc orrL

B2NFRAN VIODF

STATFMIMT LARTLS

63327
fLLs
712¢0
£E13
T2z
14277
EFEL
r2z2
14C 3¢
71¢€"
E3LL
727
1he1e
6L 2?2
EL 28

a

S W TV R
n

ic
27
7
e
Rib
0
2P
ur
47

FMT

E™MT

74/74 CRT=4
RELOCATTON
PELOTT
rEDAY
YARPS
cPLATT
KARPS
EPLOTT
POLOTT
sRLarT
PRLOTT
2041 cuTePuT
ARCS
4 LYETADY
1
&
e
1
1
1
21
‘-
L
e
11
€
pRCrC
1 INTRIN
16703
14772
147¢7
6577
652%
1
6L1Y
R575
6L17
161672
70L5
TWET
16174
BLES
72L1

EMT

2n7u7
21733
21126
21763
21740
21347
21962
20540
3
21176
20529
20506
21103
27625
206173
53

52

43
21102

170

Xt
XHFGCR
XHELC
YHI
XLFCCR
XLFLO
XLO
XL2FHI
XL2ZFMX
XMFCCR
XMFLC
XPF

X VAL
XXHFHT
XXLFHI
Vgl

vz
YAXIS
YVAL

L1172

ATAN?
nETA
CHRVYFE
FNCPL
RECINTS
LOCFFYA
MIXALF
naN
PESE™
PLREAL
TWOFLM
YAXANG

AMOD

FMT
EMT
FMT

FMT

FMT

FIN L.T+L14

RE L
RF IL
R I
RY IL
RF L
RFAL
RF AL
RFAL
REAL
REAL
RFAL
RFAL
REAL
RFAL
REAL
REAL
REAL
REAL
RFAL

ELPILE

REAL

-
B S ey N~ oy

REAL 2

LIERARY

INTRIN

71414
146€5
€501
2177
14014
€5E2
7017
143€C
ELEL
7631
14CEY
14072
14147
0
72¢4

08/1€/77

KARCS

PPLOTT
PPLCTT
POLOTT

12
16
18
2
24
27
30
iz
36
39
42
45

TAFES

FMT

FMT

FMT

EMT
FMT
FMT
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PROGRAN VIPRE 4 /74

STATEMFNT LAPFLS
6430 GE

€ETT 5°

€710 FE

674E A2

€777 6°

EE2L  TE

734t Qz

737 100

1F1F€  22C ENT
18285 23% FuT
15363 245 EwT
724 280

767¢  2r3

7622 2¢6

7731 280

7765 3z

170¢5 323
10050 335

10101 13851

1€CFL 2EL ENT

1018¢ 37C

16154 282 FVT

f02¢eF 287

10267 3¢?

103€7 45

1€73L &zl EnT

106F0 421

107587 4%

1€577 4179 FMT

105%¢ LL>

1CEF7  L4F

10727 ttq

11512 4E2?

11606 LER

113¢5 ofo

11621 nER

114%1 LE7

11F71 475

172046 5r7

17271 %11 EvT

4243 Fia

17411 521 FNT

11074 6ACP

132C°% BFL

112%1 6bl

122€% 775

123C0 707

17611 7¢c° FNY

12361 ‘ACr

12507 Azl

125LL  Acr

17751 9er FvT

LCAPS  LAeF INDF X ERCN=TC
E3EN Lo | 775 735
ELEC Le I B82S B2e
T0€0  2CGT L 4L z120

0PT=1

6475
14416
A7
6722
7ull
ize
7346
15060
151€4
7463
15735
15433
15523
7723
)
10015
ipo27
100°5
15454
1527}
101156
15751
10321
10233
10373
16771
10514
11027
11926
10574
107CY
115L6
]

11522
J

n
114€°
11€77
11726
17304
102L9
1126%
17432
11208

J
12714
12342
12372
128173
177¢3
12526

LZNGTH

108
R

Ip510

47
5
58
bl
70
78
a4
205
225
239
246
251
254
267
310
121
325
340
352
355
375
a8z
289
395
410
425
L3
437
440
Ly
L7
451
453
457
46"
4h”5
w72
480
508
512
518
5870
62%
2%
770
’ﬂn
738
793
9%
AL
9)2
1090

FMT

FMT
FMT

FMT

FMT
FMT

FMT
FMT

FMT

FMT

FMT

BROPERTICS

INSTACK

EXT REFS

EXT REFS

FTN Lo S4414

€L23

EBEL

€676

6760

€612

7320

7354
15104
1£24€
15333

7610

75€3
15607
15670

77€0
100z2
10043
1C0€3
15737
10136
1€1061
1€231
1€344
10387
10432
10747
10642
17006
17017
1c605
10615
171€2
17224
171114
17220
114€7
11647
11716
17282
173414
12213
11320
111€2
14235
12222
12276
12313
12344
12427
12517

08/16/77

48
54
60
66
T4
Q0
96
210
e3e
240
247
252
255
260
315

FMT
FMT
FMT

FMT
FMT

FMT

FMT
FMT
FMT

FMT
FMT

FMT
FMT
FMT
FrT

FMT
FMT
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P2OCRAM VIPOF 764774
LCOFS LAPEL INDEX FREF=T0
7144 17 T QAL cg?
TTe2 AL 8 J igmg 4g53
11376 HUE" * IT 1r7e 177%
13427 LET *= 1T 170 3R
11827 LF3 ¥ 1829 1843
1Z2ne TR 11 2LNE €017
12g72 7e° ) elige @33
12580 9L % 3 288y Z21Ed
COMNCN D ARVE LN TS
PELOTT ue
KpONS 29¢

SVATI(TT{'(‘

PROCRAN LENFTH 17.178
PUFFFR LINCTH e1u4n
G LABSLTN FOMMNR L “NGTH L22R

LENGTH

233
230
3R
n
20
231

76.9%
3172
274

ETN 4,54+414

PROPERTIES

THSTARK

INSTACK FXITS
EXT REFS EXITS
FXT RFFS

INSTARK

TNSTACK

INSTAGK
£XT RFFS

08/746/77

13.11.28
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=p

a
A

un

er

SLPATINE FRATCLS Tu/7y neT=q FTN L,S+b14 08/16/77

o il e

A

SURROUTINE REACCOSIZFN,ZLFMAX y ZF2N, ZL2EMX , 2BUFMX, ZXBT 4 ZXTL,y
172FFMOM ,NCMCNL, FXY1,DPM1,N04M0N2,NXM2,CAM2, ITYPCK, ICPAFT, IERROR)

COMMON/KACTS/ZER YL FMAY ,F 2N, XL2FMX y BUFMAX 4 XRT, XTL,FCMOVF,
1MMCNDEL,NYMIL1,03MODY (107) ,NMODER,NXMON2,DB¥0D2(19C),
2ILINEZ(8) ,TSANTL,IRUFET, ITAKOF,ILAND,ITURP,IFNISH

CIMENSTON COM1(1),08M2(1),IDATA(B)
TATA TBLANK/4H 2
15°POR=]

ZTFFFFIFFIFFTIFIFBEFIRERIF RN
- -
RSAC INTUT NATA CARN &

. .
FEFRFFFIFNIFFINERTEFFIFRNT

REBD (M, 20) ILINT?
2 FOIMAT(RA1N)

CHIOK WHETHEP “SNN=)F=J7R" CARN WAS READ
IFLCOF 15) oEMe 8) 66 T 110

PRIMT &€

LT FORMAT(1K=,2RX,*THF FNC=-0F=JN? CARD WAS ZNCOUNTEREN INSTEAC CF THE
{ EXDELTIT¥)
DQIHT L3

LT FORMAT(2QY,*PRCFILE FARAMETERS-SPERIAL VALUES GARD.®)

IF (TTYFeKeERGT) G TO &2

PRIMT 45

L3 FNIMAT(2CY,¥PROARAM TXINUTION STOPS EZGAISE®)
PRINT 47

L FOIMAT(2CX,*TANFUT NATA VALUES ARE NOT STORED IN THE FROGRAM FOR Tk
4€ SOLCIFIFC TYPT NF AIRGRAFT*/29X,*VALUFS BRE STOPEN ONLY FOR THE
2TYRES Feli,F=15,F=16,F=111,A-10 AND A=70 ATRCRAFT.*)
FALL FCMEFL
cTAP

T: JLIPCR=L "CRINT Al

£ FOOMAT(
114-,2FX,  *PROGRAM SXSAUTION PROCTECS ASSUMING THAT A PLANK “PROF
1TL= PARAMITSRS=SOTCIAL VALUSS™ CARD¥*/29X,*THEN A “FINISH™ CARD SHO
2UL0 HAVL E3LLCWEN THE “AIRCRAFT PARAMLTERS™ CARD.*)

£ FN=ZFP TYLFYAX=ZLFMAY IF2N=7F2N TXL2FMX=ZLZFMX $RUFMAX=ZRUFMX
XET=ZXBT exTL=2XTL tTFCMNYE=7FOMOV
FRINT E7,FN,YLFMAY FZN,XL25MX EUFMAX,XBT,yXTL,y FOIMOVE
€7 FOIMAT(1H=,28X,*PFOFIL" 2ARAMETERS-SFECIAL VALYES,INPUT DATA VALUE
1S STORSD IN PROGRAM¥/23Y,AF10.1)

77 KNWNANE1=NCMCNY $OXMNL1=TXM1
o ag T=1,Nvoney

173

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

1311428

2166
2167
21F8
2169
2170
2471
2are
2473
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2165
2186
c187
2188
2189
2190
€151
2192
2193
219
2195
2196
2197
2198
2199
2200
2201
¢202
gel3
2204
2205
zz06
2207
zzoe
2209
ze10
zz11
cz12
2213
2214
215
2216
geAr
2218
2219
zz20
zz21
2z22
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fr

e

7

e

1135

SLRPQUTINC

PrAPCrS 74070 fPT=1

B CEWMORY(T)=rBMY(T)

FTN L 541y 08716777

J=EHFIRST TPRINT ®L,4,'1400F1,0¥40N1,(CRMOCL (I)4I=1,NMODE1)
R™ FOPMAT(LHT,2A8X,46,% RINATING MOPE VALUES, INFUT DATA VALUES STCRFD I
1N PPIGRAM®/29X,T12,13F642/7(29%X,13F6,2))

Ay TEUF2NMNE oJe) £O TH 150

FITNMT €2

97 FORMAT (1H=,2BX,*SENANN 3INNING
1RRBM CALCULATICNS®/2CY,*3CNAISF £

FETURN

10° BMAPEZ=2NCYCT2 enNYI)G2=DX U2

{13 S [ I=1,NMCPE?2
107 [RMOCP(TY="9M24¢T)

MODE VALUES WILL NOT RE USEF IN PRC
SGeM /38X,y % 2%

J=RHSLCOMD FPRINT AZ,J,NMONL2,0X40D2, (DBMCL2(T),I=1,NMCDE2)

RFTURM

CHEAK WHETHTR “FIPISH™ GARD WAS READ

117 IFCILTI NG 21(1) o NF o IFNISH)

DRIMT 127

12, FOIMAT (L1H=,2AX,*THE

LXEECTELRY
FRINT 43

TRIEITYOSKLENwTY &

IZ°RCR=1 IPRINT 171

(¢

0. T 460

"“FIMNISH'" GCARD WAS FNGOULNTFREN INSTFAD COF THE F

2o (X

137 FNOMAT(2QX,*TH™ 2E0GRAN OROGESNS TG THE MEXT

1£7% CBENS ©ELAUST®)

PRTMT 47 SIETURM

147 PRENT k0 $RC W gF

CHECX WHITHEP “DTSrRIOTINM

c

NARD WAS R:zZAD

<

ZTyIF ANY,O0F INPUT T

16" T=ILTINF2 (L) S IF(T«MNE«TSANDL JAND T NF.IRUFFT,AND T NE,ITAKCF,AND,

ITeNEGTLARND G AND eI 4T TTURDY

BRINT A2

0 TO 202

1R FOPMBT(1H=-,2RY,*THF MARN SYNWN BFLOW APPARTNTLY IS A “CESGCRIPTION®
1 CAPO*/29%,%WHTCH WAS ENSOUNTERED INSTEAD OF THF LXPECTLN®*)

PRINT 4
FRINT 1RE,ILINF2

187 FORMBT(1H",28X,2410)

IF(TINECKEN1) B

If3e0R=2
ERINT 14

0

TN 210

174

VIPPF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VICRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIORF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

12.11,28

2e23
2224
2e?25
2226
2227
2228
cz29
2230
¢e31
ce32
2233
2234
2235
2236
c237
228
2239
2z4g
ceul
2242
2243
zzuy
2245
2zZu6
2247
czue
2249
2250
2251
2et?2
2253
2254
2255
2256
2257
2258
2259
2260
zzé1
2262
2263
2264
2265
2266
22€7
22€8
2269
2270
2ery
2272
2273
2274
2275
2e76
2077
2278
2279
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SLRROUTINE REANCPS 76774 OPT=1 FTN 4.5¢414 0R/16/77 12.11.28
115 197 FORMAT (1H=,2B8X,*IT IS ASSUMED THAT THIS APPARENT *DESCRIPTION* CAR VIPRF 2280
10%/729X,*FFLCNGS TO THE NZXT SET,IF ANY,OF INPUT DATA CARDS.*/ VIPRF 2281
22SX4*AND THF PRNGRAM PRNAMCEEDS TO THIS SET.*) VIPRF 2282
EFTURN VIPRF 2283
VIPRF 2284
120 21) TERRCFR=73 $PRINT 6C 2PRINT 200 VIPRF 2285
20J FORMAT(20Y,*IT ALS0 TS ASSUMEN THAT THIS AFPARENT *“DESCFIPTICN®™ CA VIPRF 2ZR6
1RD*/72¢CY,*F=LONS TN THE NFEXT SCT,IF ANY, OF INPUT DATA CARDS.*) VIPRF 2287
GO0 TN &5 VIPRF 2288
VIPRF 2289
125 VIPRF 2290
£ CHEEK VALYT IN CAFD fOLIMNS 75-80 VIPRF 2291
VIPRF 2292
203 ENCOOE(1C,20%,1) TLINEZ2(R) VIPRF 2293
205 FORMAT (R6) VIPRF 2294
130 CELODF (10,207 ,4,1I) YFCMOV VIPRF 2295
2C™ FOOMAT(FE,2) VIPRF 2296
IFIYFEMOVLRS.Cs) GO TN 229 VIPRF 2297
VIPRF 2298
VIPRF 2299
13F o] CARN IS ASSUMEN TO BF CARD 1 OF THE SET OF 1ST BENNING MODE VAL. C VIPRF 2300
VIPRF 2301
PRINT 217 VIPRF 2302
217 FORMAT(1H=,28X,*¥THF CARND SHOWN BILOW APPARFNTLY IS CARD 1 CF THF S VIPRF 2303
1ET OF*/209¥,%1ST A NNINF MONE VALUE CARDS INSTEAN OF THE EXPECTEOD®*) VIPRF 2304
16 PRINT 43 ¢PRINT 165,ILINT2 VIPRF 2305
VIPRF 2206
JEUITYPRK,ECe 1) GO TM 213 VIPRF 2307
VIPRF 2308
PRINT 45 eERINT 47 VIPRF 2309
14L5 CALL DCNEPL $STNP VIPRF 2210
VIPRF &1
213 FRINT 24% VIPRF e¢d12
215 FORMAT (1H=-,28X,*PROGRAY EXERUTION PROMEENS ASSUMING THAT A BLANK * VIPRF 2M3
1FROFILT PARAMETIRS=SPINTAL VALUES®™ CARC*/29X,*SHOULD HAVE PRECEFDT VIPRF 2314
160 20 THIS CARN.*) VIPRF ¢S
VIPRF 2316
FA=Z7FN SYLFMAX=ZLFMAX 2EIN=ZF2N EXL2FMX=7LZFMX ¢BUFMAX=ZBUFMYX VIPRF e17
XET=2YET SXTL=2XTL FF2¥OVE=7F MOV VIPRF 2318
VIPRF 2319
p PRINT 2ECyFNy XLFMBX ,F2Ny XL2FMX 4 BUFMAX 4y XBT 4 XTL ySCMOVE VIPRF 2220
VIPRF 2221
MCRRMS=1 $AMOMF=EHFIPST *IMODCK=1 VIPRF c322
G0 TO F70 VIPRF 2323
VIPRF 2324
1FF VIPRF 2225
] CARD IS ASSUMEP TN RF TYT *“PROFILE FPARAMLTERS=-SPECIAL VALUFS*™ CARD VIPRF 2226
VIPRF 2227
22° IF(ITYECK.EM,1) GO Tn 239 VIPRF 2128
VIORF 2229
1fFR CERNDF (B0 9225,y TLTNT2) FNyXLFMAX,F2N 4y XL2FMX yBUFMAXyX3T4XTL FCMOVE VIPRF 2230
225 FORMAT(AF11,3) VIPPF 2331
PRIMT 227 .ILINE2 VIPRF 2232
227 FORMAT(1H=-,28X,*OFOFILES PARAMETERS-SFECIAL VALUFS CARM*/29X,8A10) VIPRF 2333
GN TC 292f VIPRF 2334
170 VIPRF 2335
230 FN=ZFN IXLFMAX=ZLFMAX TF2N=ZF2N $XL2FMX=7L2FMX SRUFMAX=ZBUFMX VIPRF 2336

175
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1e0

1BR

pen

200

2¢F

et

217

ppe

SLBFAUTINE BEANCPS 74774 0°T=1 FTN L.5+L1Y4

R S = e K i

XAT=?2¥RT IXTL=ZXTL IFOMNVYLC=ZFOEMOV
J=1u

0OC 240 I=1,9
IFCILINF2CTYFYY GN TN 270
247 CONTINLT

PRINT 267 yEN, XLFMAX, F2N, XL2FMX, BIUFMAYX, XRT ,XTL ,FAMOVE
26 FO?MAT (1Kl ,28X,*OF0FILF PARAMSTERS-SPECIAL VALUES CARC,INPUT DATA
{VALUFS ©TNSEN IN PRNROAM(A RLANK CARD WAS READ) */
229%5 BF 10 41V
60 To %98

27 CECONE (RL 226, ILINE2Y YFH,YLEMAX,YF2N,YL2F¥X , YIUFMY,YXBT, YXTL,
1YFCMCV

J= 2K ©
R 277 Exly 9
277 IDATA(I)=1M

IFIYER oF R Lo ¥ GO TG 290
FN=YFN SIPATA (1)=J

28 IF(YLFMAXFN.0.) FO TH 282
XLEMAY=YLFNAX FINATA(2)=

780 TEAYFZhe E7e0ed 6O TN 2874
F2N=YFzN ITICATA(3)=J

20 TFIVL2FMY <Y de) €O TH 296
XLZFMX=YLZEM¥X SINATA(4)=)

RS TR IYRVEMX(FRa0e) GO TO 288
RUFMAX =V PIICNY STNATA(S)=)

283 TFEYXSTLEN,Cs) GO TO 299
XS T=YYsT TITATB(R)=J

20/~ TREMAXTL: ECw ). BQ Mo 292
XTL=YXTL <Iratac?)=g

2gm TFIYFRIVINSEMecnll GO O 29k
FCMOVF=YFOMCY IINATACS)=)

20, FRINT 28F yFNyXLFMAY yF2Nhy XL2FMX,RUFMAX, XRT,XTL ,FOCMOVE, INCATA

20r ECIMAT(1H=,28X,¥PRNFILT OARAMITERS-SFECIAL VALUES CARND, INPUT DATA
1VALUZS RFAF FRCM CARF NO STNRZN IM PROCRAM*/ 29X ,8F10,1/29X,8A10/
229X, 32H% INCICATES VALUE READ FROM CARD. )

794 NCAPLS=z1 INMORF=FHFIPST TIMANGK=1

IR R R R R R L R R R R RS R R R R
- *
REAT FIRST TARC IM SFT
CF SFNFINE wCOT VALUF CBRMS
. ¥
IEEE AR R R R R R R LR R R R

3 REAMLEg2u) TLINE2

08716777

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

1FRF
V1PRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIORF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIFRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIORF
VIPRF

13.11.28

2327

330
2339
23ue
2341
2342
2343
2244
2245
2246
2347
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
258
235¢
23619
2361
2362
2363
2€4
2265
2366
2367
2368
2369
2370
231
377
2372
2304
2375
2376
2377
2378
2379
21280
238
2282
eie3
2284
23RS
2286
2387
23R8
2389
2390
2391
2392
2293



AFFDL-TR-77-101

27

~N
-
n

2¢en

€k

27n

2

2P0

205

SLPROUTINE PFANCCS 76274 ApT=l ETN Lo54L1Yy 0R716777
VIPRF

VIPRF

G CHECK WHETHER “ENC=0F=JNn?*" CARD WAS READ VIPRF
VIPRF

IFLECFE(5)5%c) GO TO 433 VIPRF
VIPRF

IFEOCP=L TORINT Wf VIPRF
EF(IMONOKE9.2) BN TO 254 VIPRF
VIPRF

PRINT 717 ,NCAPRS, NMCNE VIPRF

312 FOIMATU(?2CY,*CARD *,I1.,* OF THZ SET OF **,A6,* 3ENNING MOCE VALUE™C VIPRF
1AONS *#,2817) VIPRF
VIPRF

IF CITYEGKERe1) 50 TR 20 VIPRF
VIPRF

PRINT LT €RRINT 47 VIPRF
cagL CCNFFRL §STNP VIPRF
VIFRF

122 T=1N"HCR TF= FIN 3J=BHISH CARD $PRINT 330,I,J VIPRF
237 FNIMAT(2SXy2A1C) VIPRF
BRINT 2Ly IPRINT &2 VIPRF

L) FORMATILIHN,28Y,*OFNGRAM SXTAUTION PRCCEENS ASSUMING THAT THE FINI VIPRF
1SKH*" CAKN FCLLCWEN THR*/293X, RA10) VIPRF

fc 70 7 VIPRF
VIPRF

VIPRF

5s TRUE2NeNEs)eY (6D TH 287 VIPRF
VIPRF

IT=1(HFINISK CAF FJ=1HD FORINT 330,I,J VIPRF
PRIMT ?&(C VIPRF

361 FNIMAT (20X, *PROGRAM FXFAUTION PROCEECS ASSLMING THAT THF “FINISH"™ VIPRF
1CA2N SHOLLN HAVE FOLLOWEN®) VIPRF
FRTMT 27¢ VIPRF

272 FOSMAT(2CYX,¥THT AFECFZICING SET OF RFNCING MONE VALUE CARDS.*) VIPRF
PRINT ©2 VIPRF
RETURN VIPRF
VIPRF

A TELITYEL kg R 1) GO TO 249 VIPRF
VIPRF

FRINT 4F 2CERINT 47 VIPRF
fALL TCN=FL <¢SToP VIPRF
VIPRF

3Q; I=41CHCK TK* FIN TJ=8HISH CARND SPRIMY 310,NCARCS,NMODE,I,J VIPRF
FRINT 6. IPRIMNT 37¢C VIPRF

£0 TN ¢r VIPRF
VIPRF

VIPRF

CHFECK WHE THER “FTMISH'™ TARD WAS RFAD VIPRF
VIPRF

43 IF(TLINE Z(1) o NFLIFNISHY GO TO 459 VIPRF
VIPRF

TRFEIMCIRK,EN,2) GO TO 44" VIPRF
VIPRF

IF(ITYFCK.ENs1) GO TN 70 VIPRF
VIPRF

172RQF=1 VIPRF
PRINT 127 ¥FRIANT 210 ,NTARDS,NMONE VIPRF

177

13.11.28

23cy
2395
2796
2197
2398
21399
2400
2401
2402
2403
zu0y
2405
2L06
2497
UL
2409
419
zu11
412
Z413
zu1y
z415
2416
2417
zu18
zu19
2420
421
2622
zu23
2u2y
425
2426
zu2?
z428
2429
2439
2411
2432
2433
Zu34
2475
2416
2437
2478
2439
2440
2441
2642
2443
244y
2445
2446
2447
2448
2449
2450
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2cn

2.0

(0

e

320

& -1

378

L

ug:

473

SLAEAYTINF PTARAPS TL/TA noT =4 FIN L,F+41Y4 AR/16/77
ORINT 47 CERINT L35 VIPRF
FORMAT(2CSX,*¥TKET PENGFAM PRONFINS TO THE NEXT SIT,IF ANY,0F DATA CA VIPRF
b | VIPRF
RETURM VIPRF

VIPRF

VIPRF

LEATTYErK,50,1) G0 T 23 VIeRF
VIPRF

TF(F2Y o£Nsle) RETURM VIPRF
VIPRF

IFPRCP=1 VIPRF
CRINT 12 *PPIMT 210,NCARDS,MMODE VIPRF
PRIMT 47 §ORINT 43S VIPRF
FETUPAN VIPRF
VIPRF

VIPRF

CHICY WHETHTR “CFSPRIPTION™ CARD WAS READ VIPRF
VIPRF

I=ILINF2(L) STFCT oNLoISANNL JANDGToNF TPUFETLANN, T4 MNELITAKOF, AND, VIPRF
1T NFaILAMNANTeI«MEaITURR) GO TN S4LC VIPRF
VIPRF

FRINT 4°¢ VIPRF
VIPRF

TFNIMCTE K E e 2) 50 TO L7Q VIPRF
VIPRF

TFAITYFCKGENe L) 'R0 TO 461 VIPRF
VIPRF

TERRNR=2 CERINT T40,MTARNS, NMODE VIPRF
FRINT 1RS4ILINE? SPRINTY 47 $PRINT 190 VIPRF
ETTURA VIPRF
VIPRF

IL=RCF=7 VIPRF
I=10HC? THT™ FIN TJ=8HTSH CARN SPRIMT 310 ,NCARCS,NMONF,T,J VIPRF
FRTNT 1RELTLINF2 :PRINT 343 $PRINT L3 2PRINT 220 VIPRF
50 TR e VIPRF
VIPRF

VIPRF

TERRCF=T TIFTITYPrK,EN.1) 50 TH 500 VIPRF
VIPRF

IFIF2A NELT4) GO TN &LAF VIPRF
VIPRF

T=1QHFIMTISH CAR §J9=1HN 2ORINT 33041 5J VIPRF
ORINT 2505 TARIMT 272 VIPRF
FRINT €2 S3RINT 26§ VIPRF
E=TURN VIPRF
VIPRF

IERRCR=2? VIPRF
PRIINT 24C o NCARNS, MMOD™= VIPRF
PRINT 18Z,ILINF2 $PRINT 47 TPRINT 4QS VIPRF

yo=

(e

FORMAT (2CY,®FROGRAM [XENYTINY PROCEFCS ASSLMING THAT THIS AFPFARENT VIPRF

1 “N=SPRIPTICON"™ CAFN®/29X,*3EL0ONGS TO THE NEXT SET,IF ANY,O0F INPUT

? EATA CARPS )
RF TUF M

I=10¥C& TES FIN *J=8HISH CAPD *PRINT 310,NCARDS,NMCDE,I,J

ERIMT 167, ILINF2 SPRINT 36Q $ORIMT 270 SPRINT 209
ca To <€g

178

VIPRF
VIPRF
VIFRF
VIPRF
VIPRF
VIPRF
VIPRF

13.11.28

2451
cue?2
2453
2454
2455
2456
2457
24E8
2459
2460
24EL
2u62
2463
2464
2465
2466
2u6?
24E8
2469
2470
2u71
2u72
4
2u7y
2475
2476
2477
2u78
2479
cueg
2uRr1
2402
2481
2484
2485
2486
2LA7
2uB8
2ues
2uap
2491
2u92
2us3
2ucy
24095
2486
2497
2yQ8
2499
2€C0
2801
283

ceEny
2504
2eus
2506
2807
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245

e

3¢€0

ke

70

3ec

Ce

Icn

SLRROUTINE PEANCDS L7 CPT=1 FTN L4.5¢414

54,

D0 S43 I=1,°
IF(ILINE2(IVLNELIPLANKY RO TN 570

543 CONTINUF

257

P "LANK CARC WAS READ
IF(ITYPRK,EN,1) GO TO 55%
IF(IFCCOKL.EN,2) GO TO E47

PRINT ELE

FORMAT (1H-,2RX,*A ®LANK CARN WAS REAP INSTEAD OF THE EXPECTEC®)
PRINT 217 ,NCARPS,NMONT SPRIMT 45 $PRINT 47

CALL "(‘NECL QSTO!\

IF(F2N(NEoTe) GO TO 257

PRINT €2
RETURN

PRINT &£4F

I=10HCS TH= FIN TJ=84TSH CARN $PRINT 310,NCARDS,NMODE,I,J
PRINT 4& *ORINT 47

CALL CONSFL €sTne

IFUINCOCKLER,2) 6C TN 557
NMCOE1=NCMCFL $DXMOC1=MXMY
DN SLE I=1,NMCN3Y
CRMDDY (T)=NnMe (1)

J=FHFIRPST ERINT PE,J,NMONT41,NXMON1, (FBMOD1(I)yI=1,NMODF1)
60 10 519

TROF2NeME o 20} €O TO 563

FRIMT <2
ETTULN

EMARI22MCNED2 “OXMAD2NXY2
£0 56°F I=1,NMCNE?
eMONZ (11=N3M2 (1)

J=EGHSFCOND TARINT AL, 1,NMODE2,NXMON2, (PRMOC2(I),I=1,NMCDE?)
GO, T ’2%

fA3N IS ASSUMEN TN 3E FARN 1 NOF THE SET NF 4ST BENNING MODE VALUE

IFATMOEC K ERG 2) G0 10 &8

FECOCE (8L 9587 g ILINE?) M4ONTL,0XM0DLy (DEMODL(I)y1=1412)
NVALS=NMCOFL $60 TN §42?

179

08716777

VIPRF
VIPRF
VIPPF
VIPRF
VIPRF
VIPPF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIORF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIeRF
VIPRF
VIPRF
VIFRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

2.11.28

2c08
2509
2510
511
ct12
813
214
£%1%
€516
2517
€18
2819
2520
2524
2¢g22
2823
es24
c€25
226
ee27r
2528
2529
2830
2831
2832
233
2534
2535
25136
2537
2538
2519
2840
28L1
2842
2543
ZELL
2E45
2EL6
2547
2548
2549
2EE0
2£81
2852
2EES
4311
2555
2866
2557
2¢58
26859
2S€D
2E€1
262
263
25€L
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Lee

uLonr

430

Lus

HiEE

SUBRAUTINE REANCCS 74774 npPT=1 FTN Ll.54L14

By > TP T 2 M )

n

75 TETNDE (RC,=9C, ILINE?) AMODF?,7X4002, (DRM0OD2(T),T=1,12)
87 FOSMAT(TZ,13FF,2)
MVALS=AMECE?

5

Sa™ PATNT ECT4AMODF,TLINF2
R0 FORIMAT(1HN,28X,A5,®% PZNNING MODE VALUF CARNS®/29X%,8A10)
IFCNYBLS oL Z0d2Y GO TR 8yT

J=13 tw=2F Ii=n STEV,LT,NVALS) GO TO 620

K=NVALS fL:’

]

. =
RFAT 2NC ANC SLPREFNIMG
BENTING MCPS VELNT cARDS

. *

FHEFFINFXIENTIFR AT FERESY
hHe MEARNS=NCA2NS ¢4
REANAT ,20% ILTVE?
CHOCK WHETHEP “ENP=QF-J03" GARD WAS READ
IF(ENF(F) 4FN,3) RO TN 559

FRINT 4 9°RINT 310,MRBRNC, MMONE
FRTNT 45 CERINT &3( ,NVALS,NMODE

0R/16/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIFPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

AT FOOMAT(2CX,*ALL NF THS *#,12,% ¥, A6,% BENDING MONE VALUES COULD NOT VIPRF

1 ME RLAN F2CM INPUT NATA CARDS™®)
CALL PICNFRL §STDP

CH=CK WHLTHIR “FPIMISH" SARD WAS READ

R8T IFITLINT Z(1)JNFLIFNISHY RO TN 670

=1
ORIMT 12° PRINT 212,NFARNS,NMODT
137 TEOINT R3(,NVALS,NMONT
FeTIRY

FHICK WHFTUSR "“NESTRTIOTIAON® CARD WAS REAN

67 I=TLIP=2 (L) STIF(ToNEoISANNLGANNGI ¢MF IUFETGAND oI« NECITAKOF.ANN,

1T sNE « TLAFT JANN s T ME« TTURR). 60, TO 59C

I~3IPQF=?2

ERTMT 48 IPRINT “10,NFARNS,MMONE
CFINT 189, ILINER FOPRINT 197

Er TR

595 RO 7SE Tegyn
IFCILINF 2DV oNT IOLANK) 6O TN 740

180

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIORF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

13.11.28

2565
2566
25€7
2¢c68
2€69
est0
2871
2872
ZE73
2T
2575
2576
2¢cT?
2578
2579
2580
2581
2582
25R3
258y
2EA5
2c86
2€87
2c8e8
289
2590
2591
2ka2
2893
a5¢y
2595
2596
2597
2598
2599
2€00
2601
Zen2
2EN3
2E0Y
2605
ZEDBH
2€07
2€08
¢€e09
2E10
c€11
2612
2€13
cE1Y
£€15
ZE16
cEL7
€18
2619
cf20
2621
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LED

LES

L7r

L7k

LEFC

4 o5

L b

SLPPAUTTNE

e e S T Ve e |

pPEAnCrS 74774 oPT=1 FTN L,S¢Liy 3R216/77
Ty FENTTHLE VITRRE
VIPRF

VIPRF

p FLANK CAFLC WAS PFARD VIFRF
VIPRF

PRINT 71" VIPPF

71, FOIVAT(1H=-,2RY,*A ALANK CARN WAS ENFCUNTEREN TNSTFAD OF THE EXPECT VIPRF
1ED*) VIPRF
FRINT 217 ,NCAR[LS,NMQNE VIPRF
PRTNT 4& <SFRINT 530 ,NVALS,NMONE VIPRF
CALL DCMEFRL TSTOP VIPRF
VIPRF

VIPRF

FASN TS LSSUMCE TN PE A MNDE VALUE CARD VIPRF
VIPRF

Yy TIF(INCNGK,T0.1) DFrONTI8C,76C,ILINE2) (NBMON1(I),I1=J,K) VIPRF
IF(INCINKGER,2) N:CONT (82,760, ILINE2) (NAMON2 (I),yI=J,4K) VIPRF

76 FOIMAT(L13FE,2) VIPRF
VIPRF

PRIMT 7RF,ILINF2 VIPRF

787 FOIMAT(2CX,FRA1() VIPRF
VIPPF

IF Lot Ted) 60 TO P03 VIPRF
VIPRF

J=J+1? TK=K#12 TIF(KGLT,NVALS) GO TO 620 VIPRF
V=NYALS VIPRF

g0 TO E2E VIPRF
VIPPF

VIPRF

807 IF(IMPLNKGEN.2) 50 TO R2" VIPRF
A1, IMCNCK=2 SANMAARCS=1 SNMODT=6HSTCOND VIORF
Q0 TCO 23C VIPRF
VIPRF

VIPRF

IR R R R S S R E R R R R R R VIpRF

. * VIPRF
FTAC LAST rORD VIPRF

IN SFT CF PATA CARPS VIPRF

* . VIPRF
IR RS R R R R E R R R R R E R R R S R R VIDRF
VIPRF

521 PEAD(E;235) TLIMNE? VIPRF
VIPRF

VIPRF

CHECK WHELTHEF "ENP=CF=Jn"" CARN WAS READ VIPRF
VIPRF

IFI(ECF(3) 450, 0) 60 TN R5) VIPRF
VIPRF

JE2RCR=4 VIPRF
ORINT 4§ FI=1CHFIMISH NA2 J=1HD $PRINT 330,I,) TPRINT A40 VIPRF

AL FOIMAT (29X,*PROGFAM EX~AUTION STOPS AFTER THE TURRENT SET OF INPUT VIPRF
1 NATA CARPS,*) VIPRF
FTTU2N VIPRF
VIPRF

VIPRF

FHEOK WHFTHER “FIMTISH™ GARD WAS REAPD VIPRF
VIPRF

181

13.11.28

2€22
2e23
2E2Y
2€25
2€26
ceav
€28
2€29
2€30
2€31
2€32
CE33
2EY
2€35
2€76
2837
ZE3B
2€39
2640
2€u1
2642
Z2EL3
2ELY
2€E45
2€EL6
2€47
2€EL 8
2€L9
CEEO0
2€51
2€s2
2653
2€S4
2€55
421
2ES?
2€58
2€59
2€E0
2€61
26€2
2€E3
2EEL
2665
2€66
ZEET
Z€EEB
2€69
ZE70
ZE71
2€72
2€73
2€ETHL
2€75
2€76
2677
Z€78
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Eap

ENTRY F
R /

tL

arug
TRm
b 2
341
324
T2
30
3 LE
3 €Y
e 5

1%€

SLPTAUTINT 3IpTCrS

cymunpL TR

cINTe

pEpRRRE

EE
npoMAy
pasgno
NEMD
BXMED2
DxMo
FA\

T
TRNECT
ICATN
TEMTISH
T e
I SEYLYL
TIyRo
g

L
[T
AMAD" 2
REMOT2

o

7L/ aPT=y TN L,F+L1y ERLLEL 7T
ge” TFUTLINE 20 NLSTRENISH), B To RZe VIPRF
VIPRF
RIRTERT 4 8F o T TReD VIPRF
FETUEN VIPPF
VIPRF
VIPRF
Lad GHECK WHETURR "aScfRITeTTON CARD WAS READ VIPRF
VIPRF
97 I=TLINS2(4) 3IF(ToNFeISAMNL (ANNGT oNF IPUFETAND T eNELITEKOF,AND, VIPRF
1T N FLAKT s AP T s MEITURRY: ‘60 TN B0 VIPRF
VIPRF
TIPOE= R VIPRF
FRINT 3A7L CI=10HFTHISH AR FJ=1HD TPRINT 330, Tyd VIPRF
ERINT 120 TLIRER “PRINT 495 VIPRF
emTIRN VIPRF
VIPRF
VIPRF
(o) PMOGRAN WITW UNKNOWM GANTEZMTS WAS REAT VIPRF
VIPRF
YRS T RRCF=4 VIPRF
BRINT SC*oILINF2 VIPRF
ACT EOVMATI(Y H=y 28X, ¥ THSTIAR NE THE BEXPPETIE “"EINTSH™ CARCyTHS CARN SKEC VIPRF
16N P LrW WAS EXANUMTERPTN ATTER THE ¥/29X,*LAST CAPD IN THEZ SET OF VIPRF
2"SOPgr T RENDINE MOLE YELUS CARNS «%¥/29X, *PFOGCPAM EYECUTTON STOPS B VIPRF
JETEE ALTELT ANE ALATS ARL PRANUCLEN FCR THE SHURRENT SFT CF INPUT DA VIPRF
TR DAENS %)/, 3 RL5) VIPRF
PETURM VIPRF
L VIPRF
ITEFOTNAT MAT tP=1)
T 2ELOCATION
RF AL Ka2ns 12 "NRMELL REAL ARRAY KARDS
DT AL AR Y KA NS ¢ NAMQ RTAL ARRAY FePo
araL Ao AY Eafe 11 fxvoCs REAL KARDS
PraL KARPS J3 DyMy REAL FePo
ol FoP, T FCMOVE REAL KARDS
]raL VA2 P 2 FpN REAL KARCS
IMTELER 12¢N0 T PLANK INTERFR
TNT = KaR NS 7 ICRAFT INTFGER *UNUSEC FePo
THTFER ARR BV 9 ICFRAR INTEGER FeFao
INTESER K82 PSS 727 ILAND INTEGFR KARNS
TNTISER ARABY YAPCS 062 IMCLCK INTFGEPR
THMTCRER KAR S 336 ITAKCF INTEGFR KARDS
THTERER WAATS 9 ITYRPCK INTERER FePa
TNTELTR 163 [ TIMTERFR
IMTCGER 3350 NCARNS INTEREP
TNTY =Le 10 MMEDEY INTEGER KARDS
TMTF CFR KA NS J NOMON1 INTEGER F'eFe
INTEZER FeFo 962 MVALS INTEGFER

182

13.11,.2¢8

2€E79
2ERD
eent
2ed2
cEe3
2E8Y
2E85
Z2EL6
26R7
ZE88
2€ER9
2ECO
2E91
2€92
cece3
2694
2895
2€96
2697
2€98
2e929
2700
i |
erne2
2703
2704
2705
2706
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SURPOUTINE REANCNS 76774 0PT=1 FTN 4.5¢414 08/16/77 13.11,28
VERIAFLF S SN TYPF RCLOCATION
& XBT RFAL KARDS 1 XLFMAX REAL KARDS
3 XL2FmY RFAL KARNS 6 XTL REAL KARCS
3057 YEUFMYX REAL 3047 YFCMOV REAL
3053 YFN REAL 3055 YF2N REAL
3054 YLFMAX REAL 3056 YL2FWMX REAL
30F0  Y¥X°T RTAL 3061  YXYTL REAL
0 ZFUFwY REAL FoPe 0 ZFCMOV REAL FePs
0 7FNM REAL FePo J ZIF2N RFAL FePo
C  ZLFMAX REAL FePo 0 ZL2FMX RFAL FePs
q  2¥87 PEAL FoP, 0 ZXTL REAL FePe
FILE NAMES “OC=
oLTPyT emy TAPFS FMT
EXTFRNAL S TYoE BRCS
DCNEPL P EOF RFAL 1
STATEMENT LAPFLS
1206 2° EwT 1213 40 EMT 1227 43 FMT
1240 &€ FuY 1280 47 FMT 26 50
1276 €° FeT 31 65 1335 67 FrT
50 20 9. 8n 137 85 FeY
70 of 1375 92 FMT 74 100
0 ‘gce 115 110 1424 120 FMT
182 4an FuT 133 140 126 160
16FL 1FL FMT 1510 1A5 FMT 1516 19¢C FeT
1586F 200 FiwT 17?2 203 1571 20¢ EMT
166c o7 PN 164 211 215 213
1643 215 FvT 1605 217 FIMT 242 zae
1742 22s ENT 1720 227 FMT 281 230
26 1742 2k0 FMT 277 270
p 27 314 280 317 ze2
322 "f4 325 286 330 28e
331 2¢0 33 292 341 294
2CL7 P¢6 Ery 343 29M 346 30C
2045 11 ENT IT2 328 2072 130 FMT
2102 e FeT 4C3 350 2125 3¢ép EMY
2142 370 FivT 417  38( 427 3¢C
hug 420 2215 475 FMT 4ED 440
475 uEr F27 h60 5k6 47¢
LI 2351 495 FMT 6C2 s0C
£17 €4n 0 543 2420 545 FMT
642 547 E46 350 6€2 €3
¢ secr 705 EB7 711 563
% BER 732 570 740 575
2524 Ser EiWT 764 591 2834 600 FMT
?5€ g2l 2567 53§ FMT 775 650
1011 &70 107 590 6 700
26t 740 Fe¥ 1055 741 2702 760 FMT
73y TS FeT 1111 83¢ 1113 81¢C
1117 Az" 2733 340 FMT 1136 86C
1143 a7r 1172 88" 2773 900 FMT
LCOPS LAPEL IND=Y FECr=10 LENCTH PROPERTIES
€7 &ar 1 57 58 d:) INSTACK
163 1¢€ I v 2R INSTACK
are 2un L ¢ i€ 172 59 INSTACK EXITS

183
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LCNPS
305
€20
6773
720

1037

COMMON

SURROUTINE R=ANCDS

LASEL
277
€L
5€5
REE

TEe

nLNCKS
KAPDS

STATISTTPS

PROCRAN LENGTH
C¥ LAPFLED COMMAN LTNGTH

IND~ X
I
I
i
I
T

LENGTH
226

TL/74

182
3u¢E
375
387

yer

FRC™=TC

103
w7
27€
1ﬂe
LE?

3n7en
142nR

0PT=1

LEMGTH
38
4]
2n
28
5R

1597
22€

PRNPERTIES

INSTACK
INSTACK
INSTACK
INSTACK
INSTACK

184

FTN Lo54414

EXITS

EXITS

08/716/77

13.11.28
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2e

0

e

Lo

Le

Ld

cr

SUSPNUTINE ONFTUN 74770 nPT=1 FTN L,5+L14

SLFROUTINE (NEFUN(FREN,N3,N,PEAK,BLO,?KI,XLO,XHI,FZROLOyFZROKFTI,
1ALC, AHT y FMTN, FMAY ,NBMIN, ISETZ, IFIRSTHLPEAK,IFUN, ISCRPT,ILOKI)

NINENSION FREQ(1) DR (1)

FOMMCN/PFLETT/ZH,XMAKND X RS yWE, WS, TFLITE,CATGRY, ILINEL(7),
1ITTITLA(7) o TRLANE(F) yLXNAME (4) ) LYNAME (4) 4 XCYCLE,YSTEP,YAXIS,
2XAXIS,HITE yHITEL, TIGLTNy X1y X2y X3y Xy XY, IPHASE INOPLT, IRLANK

PATA IHI/ZZHMI/HIX/EH (D) T/

IFTINCELTLEN, IBLANK) GC TO 15

IF(ILCHTILFALIKI) €O TO S

PRINT 1,IFLANE,IFLITF,TIFUN,ISCPPT,PLO,BHI,XLO,XHI,FZPOLO, FZRCHI,
12L0,AF]I, PEAK
1 FOIMAT(1H], H¥%¥vwsss I015,1H,,A10,8H¥* % *%%%%///% PARAMETERS OF ¥
1PE/17X,A27/7BX %8 =%,011,3/8Y,*B*=*,(11,3/
2RXy*X =% ,C1143/BX,¥X"=%,G11,3/8X,*F =%,611,5/9X,*C*/
IRX ¥FO=% F1 ], 579X ,#(*/4X,¥ALPHA =%,G11.3/4X, ALPHA=%,(11.3/

2X g *MAY G VALW=%,G11. 1)
GO TO 1%

PRINT 40, IFLANE,IFLITF,IFUN,ISCRPT,BHI,XHI,FZROHI,AHI,PEAK

1° FORMAT({H1,aH***¥¥¥¥¥¥ 410,14, ,A10, RH****¥3¥3%///% PARAMETERS OF *
1AS /17X AZ//8X ¥R =% ,G11,3/BX,*X'=%,F7,23/
2, PF¥=¥ ,(G11,5/0Y ¥ 0% /UX,FALPHAP =% ,G11.4/2%, *MAX VAL« =%,G11.4)

08/16/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

1% GALL YFERFUN(FRFEN,NR,N,?FAK,XL0yXHI,BLC,BHI,FZROLO,FZROHT,ALCyAHI, VIPRF

~n

1ILCHD)

IF(ISET7,€7,0) GO TN 47
00 23 I=1,N

IF(DRTI) oCCe0e) GO TN 49
PEAIN=04

IF(INCFLT.FU,IPLAMK) RFTURN
XAXIS=ALCGL{0(FMAX/FMIN)*XCYCLE
CALL TITLF(1H ,1,LXNAME,+100, LYNAME,+100,XAXIS,YAXIS)

CALL FFIGHT(HIT)

CALL FTADIN(ILINGL,¢197,2,7)
CALL HFADINCITITL1,#10092, )
CALL FFSFT(“RASALF™)

CALL MEADTIN(IPLAME,#30,2,3)
CALL FASALF("L/ZCSTN™

CALL YTIrvVS(S5)

XX=PE Ak FCALL DATLMAXIXX,YSTCP,DBMAX) SDRMIN=N3IMAX-40.C
CALL YLOG(EMIN,XCYCLT,[3MIN,YSTEP)
CALL TICKMK(TICLFN,FMAX,YSTEP,YAXIS,CAMIN)

IFIRST=0

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

123.,11,28

2707
2708
2709
2710
c711
€112
2713
714
2715
2716
c?217
2718
2718
2720
evey
erez2
2723
2724
2res
2726
2727
2728
2729
2730
2731
2732
2733
2734
2735
2736
2737
2738
2739
2740
2741
2742
2743
2744
2745
2746
2747
2748
2749
2750
2751
2752
2753
2754
2755
2756
2757
2758
2759
2760
27€1
2762
27€3
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76

0

pe

cr

cc

SLPPAUTING

OMFE=UM LY adl NPT =1 FTN L, S¢L14

14

DO BT Iz 44N
IFIPST=TFISST41 TIF(NRLIFIRST) «GT,DEVMIN) G TC RO
FONTINLE

K="
0n 130 TI=IFIPSTHN

IF(CPLT) LTWDEMIN) GO TH 123
[ELLE!

CALL TAPLF(FREC(IFIRSTY,N3I(IFIPST) yK,IFUN,ISCRPT)
CALL CUFVE(FEFNITIFIRST) , OR(TIFIPST) 4Ky 0D

CALL, HELERT CHITEA Y

X1=1,10%FVIN *X2=PEAKsN, &

CALL FLMOSS(LOLAK ,¢10],X1,X2)

CALL PLPEAL (PEAK;+1,"ARYT*, “A3UT*")

CALL RLMESSL™ CU3) 28190, ABNOT*“AEUT™
CALL “FIGHT(C+E%HITELY

CRLL RLMFST(™ (MY, 81045%1;X2-0,5)

DYVWALZ] o F¥HTITERYSTTR $RALL HETGHT(HITEL)
Y1=34141°2R5=ATAMR (2, 7*AHI * (XHI®*®AHT) y1 o C=XHI®YHT)
YVEL=CFEAK+Z2,0%ALMG10(2,141592657(2,0%%X1))

CALL TURPVE(FZROHI,VVAL,1,1)
IF(ILCHIZEGCeTHIZAF4FZPCLNLLTLFMIN) GO TN 140
Y1=ATAND (Z,0®CELO* (YLO*®ALN) y1,=XLO*XLO)

YVAL=PEAKEZG, ¥YALOCIC (3,14159265/(2,0%X1))
CALL TLRVT(FZROLN,YVAL,1,42)

CALL LCCFFYA(ELO4EHT,,XLNyXHI,FZROLOyFZROHT AL CyAHI,FMIN,FMAX,
1YVAL,TYVAL, ILCHI)

VX=BLCFLC(FVAX) =1, LN/XCYOLE EXX=10, G¥*XX
Y1=CRPAY =], 2E%VYSTLP

CALL FAPAWS(XXyX1 yNYVALyXMAKNNyHy Xy IXyRS,IFLITZZHITE,HITS1)

A TURN
cNn

SYMONLTE REFTRTNFE MAT (R=1)

ENTRY FPCTMNTS

2

VARIA
o

N

7

€75

EL

AN FIIN

cs
AkT
kT
CATGRY
PEMAYX

SN

TYpo
oF AL
2FAL
REAL
RFAL

RELNCATIONM
Brai B 9 ALC RFAL
FeFo 0! BLE REAL
PPLCOTT G DB REAL
0 DPPRMIN RE L

186

ARRAY

0R716/777

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIFPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

Je11.28

2764
2765
2766
2767
27€8
2769
2770
2771
2rne
2373
2774
eTTs
2776
AN
2r7e
2779
c7r0
Zrea
2782
2783
2784
2785
26
27R7
zree
2789
2790
2791
%792
z793
2794
2795
2796
2797
27¢98
2799
ceoo
ce01
2002
2003
2804
2005
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SLRPOUTINE ONEFUN

VARIBALES SN Typs
€77 nyvaL REAL
0 FNIN REAL
" F7ROMI REAL
e H RFAL
LE HITE® REAL
€7 TPLANK INTEREF
€ TFLITE INTEGER
545  THI INTERER
0 TLOHI INTEGER
EE  TFPHASE INTEGER
0 ISCRPT INTERFR
17 ITITLA INTERFR
676 K INTERER
31 LXNAME IMTERER
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SLARPNUTINE THCFUN

TL/TY 0PT=1 FTN 4.5+414

SUPROUTINF TWCFUN(FRFN,N0B1,0B2,N,FMIN,FMAX,DPMIN,DYVAL)
DI®ENSION FREG(1),0B81(1),082(1)

COMMON/PFLOTT/H,XMAKNO,X RS 4HE, WS, IFLITE,CATGRY,ILINEL(7),
1ITITLIC7) ,TPLANECTY,LXNAME (4) s LYNAME (4), XCYCLE, YSTEP, YAXIS,
2XAXIS,HITEyHITELy TICLEN, X1y X2y X3y Xk XX, IPHASE ,INOPLT, IFLANK

DATA

IXZ5¢ (EYE/

DAMAX==-1,0E3
DO 10 I=1,N
X1=081(I) §x2=C82(I) $X3=X14X2 $0B2(I)=X3
IF(X3.GT.DIMAX) NBMAX=X3 ¥X3=10.0%*(X3/10.)
IF(IPHFASELEQe1) PRINT 20,FREQCI) yX1,X2,082(I),X2
17 CONTINUF
20 FORMATI(6C1E,5)

IF(IPHASELER, 0) RETURN

FYVAL=1.5%HITE®YSTEP

X1=NAMAX $CALL DBELMAX(X1,YSTEP,DBMAX)
DAMIN=DBMAX-4(.0 SIF(ARS(X1-DB2(1)),LE.35.0) GO TO 30
YSTEP=1G.C $NDEMIN=DBMAX=-80,0 3DYVAL=Z.0%DYVAL

37 XAXIS=ALCG10(FMAX/FMIN)*XCYCL®

CALL

rALL
catL
ceLL
caLL
CALL
CALL
CALL
CALL
CALL

TITLF(IH 91y LYNAME, +100,LYNAME, +100,XAXIS, YAXIS)

HEIGHT (HITE)

HEADIN(ILINE1,#10C,y?,3)
HEANIN(ITITL1,#+107,2,3)
FESET(“RASALF™)
FEADIN(IPLANT,470,2,3)

EASALF (*L/CSTD™)

YTICKS(E)

XLOG(FMIN,XCYRLE, C3MIN,YSTEP)

TICKMK (TICLEN,FMAY,YSTEP, YAXIS,CBMIN)

0N 4C T=1,N
IFITRZ(T) LT, CEMINM) DR2(I)=DRMIN
4" NONTINUE

CALL

CURVF (FRENG4NR2,N, )

Y1=ALOGCLC (FMAX) =141/XOYCLE $X1=10,0%%Xx1
X2=DRMEX -0, 25*YSTFP

CALL FARANMSIX1,X2,NYVAL,XMAKNNDyHyXyIX,RS,IFLITE,HITF,HITEL)

RETURN

END
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SUEROUTIMNE LOCFAXA(RLNGBHT 4 XLNyXHI,FZRCLO,F7ROMIZALN,AHT,FMIN,
1FMAX, YVAL,CYVAL,TLNHT)

COMMON/PELOTT/H,XMAKNO X 4RSyWE yWS,IFLITE,CATRFY,ILINEL(7),
LITITLLC(?) yIPLANT (3) ,LXNAME (4) , LYNAME (4), XCYCLF, YSTEP,YAXIS,
2XANTSyHITEZHITEL, TICLEN, Y1, X2, X3y Xl XX, IPHASE

CATA IHTZ72HMHI/

WITTH=1,7F

FZLO=F72RCLC FIF(FZPCLNGLT,FMIN) FZLO=F™IN

F7HI=F7ROKRT SIF(F7PNHI GT,FMAX) FZHI=FMAX

IE(TILCHI (NELIHT) GO T9 100

X3I=F7H] TYL=FWPYX

CHIMAY=ALNGAM (FMAX/FIHT) *XAVALE 3IF (DHIMAX,REMWINTH) GO TO 220
X3I=FNIN TYXL=F7HI

GO Th 22r

DLAHI=BLCA{3(F74T/FZLOY*XAYOLE SNHIMAX=ALCCL10 (FMAX/FZHI) *XCYCLF
XX=ALCGCLC(F7LO/FMINY ®XCYTLE STIF(XX LTWINTH) GO TO 14C
IF(OHINMAX.LT,WIDTHY O TN 120

X1<=FMTN SX2=F7L0 $X3I=F7HI SXL=FMAX

EG TA ZEC

Y4=FMIN IY4ZF7L0 SIF(NLOHTLLTLWIDTH) GC TO 180
X1=FMIF iX3=F7LN TX3=FZL0 3X4=F7HI
n0 T zon

IF(DLCHILLT WIDTH) GO TN 160
X1=FZLr IXL=FZHT
IFINHIPAXLTWIOTHY GN TO 1AR0
X1=FZLC 3$XZ=F2HI IX3=F74T IX4t=F7H]
G0 TC 2C"

IF(NHIYAX.LT.WINTH) RETURM
X{=F7HT IX4=FMBX

XX=ALCCLCAXU/X1)*XCYCLE TXX=(XX=2,0%WIDTH)/3,C
X2=ALQCLP tXL) TUI=X24+ (XX+HINTH)/XCYCLE €X3=10.0%*X3
X2=X28 (2 T*XXEWIDTH) ZXCYOLE SX2=10,C%*X2

CALL FFNXGA(F2LO0,PLO,YLN,ALN,X1,X2,YVAL,DYVAL ,XCYCLE,3,0C)
CALL FRAXFA(FZHI,PHI 9 XHT AHT 49X 34Xl y YVAL,DYVAL ,XCYCLE y3y1)

FETURN
INT
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T 1CP
12 1€0
144 2zr
COMMCN nLOCKS
PFLNTT
STATISTICS

PROCPAN LENCTH
£F LARELTN CONNOM

SUBROUTINE LORFEXA

TYP*"
RFAL
REAL
REAL
REAL
RFAL
RF AL
REAL
RFAL
REAL
TNTESER
INTERER
INTESER
INTEGFR
RFAL
oF AL
RF AL
RLAL
RFAL
REAL
RF AL
REAL
RFAL
REAL

TYOE
2CAL

LFEMGTY

Le

LENGTH

76774

0PT=1

RELOCATIOM

BRRAY
BRRAY

ARES
1 LISEAPY

Zoum
TER

FePos
FePs
PPLOTT

FQDO

F.pl
PRLOTT
PPLCTT

rlp.
PPLOTT
PPLOTT
PPLOTT
PPLOTT
PPLOTT
PPLNTT

Ftul
FPLOTT
PPLOTT
PALOTT
POLNTT

FaPo

61 120
107 180

14#2
L6

N
~n
coocono o

- =
oowo

55
L7
25
47
217

L1

5S4
51
53
42

ALD
BLO
DHIMAX
DYVAL
FMIN
FZLO
FZROLO
HITE
IFLITE
TLINE1L
IPHASF
ITITLY
LYNAME
TICLEN
WICTH

X
XCYCLE
XLO

XX

X2

X4
YSTEP

FROXPA

FTN &4,5¢b1k

RFAL
REAL
RFEAL
REAL
REAL
REAL
RF AL
RFAL
INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
RFAL
REAL
RFAL
RFAL
REAL
REAL
REAL
REAL
REAL

ARRAY

ARRAY
ARRAY

11

74
133

08/16/77

F.p'
PPLOTT
PPLCTY
PPLOTT
PPLOTY
PPLOTT
PELCTT
PPLOTT

PPLOTT
PPLCTT
F.p.
PPLOTT
PPLCTT
PPLOTT
PPLCTT

140
200

13.11.28



AFFDL-TR-77-101

SUPRNUTINE DRELMAX TL/7Y CPT-1

10

SUFROUTINF CRELMAX(PEAK,YSTFP ,DRMAX)

I=PCAK/YSTIP $J=0 $SIGN=-1.0 FIF(PEAKWLT.04)

J=1 SSIGN=1,0
CRMAX=YSTFS¥(I+))

FIN 4,5e414

GO TO 10

IF (RMCOCPEAK,YSTEP) (GT.SIAN*YSTEP/2,) OBMAX=NRMAX+E,

FETURY
ENC

SYMROLIC REFTRINCE MAF (P=1)

ENTFY PCTIMTR
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3 I
27 SInN

INLIME FUNRTICNS
ANOD
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15 A8

STATISTTCS
PROFPAM LENCTH
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SLARPNUTINE GRCTMTS L7274 opPT=1 FTN L,54%L1Y4

1 SUSROLTINE GPOINTSUFP=N, NECBEL,FRNy FMAX, CONST, 0B, XFERMX,TWOB,FLX,
1FZyHILCy SIGN, ALPHE,IT,JyKyL)
CIMENSTION XFERMX (L) ,TWOR (L) yFZ(4) yALPHACK) JFLX (L)
PINENSTON FRFN(1),NECITL (1) ,N3(4) ,DBPRV(4) ,HILO(L) ,STICN(Y)

12 PO 23 T=1,%
IFWL.CN,I) O TN 20
¥1=FPP/F?(I) STBOFV(T)=NR(I)
FRCAI)=XFERMX(I) 420 *ALCG10((HILO(I) ¢SICN(I)*ATAN2(
10 ITHUOB(T) ¥ (X1 **ALOHALTI)) y1,=X1*X1))/ZFLX(I))
2" CONTINLE

¥1=D5(1) TX2=NA(2) 3$X¥3=N3(3) $X4=DB(4) $ITYPEP=ITYPF
IFtYisLE.¥2) GC YO 30
1 IFIX1eLELX?) GO TN 4C
IFIX1,LE.X4) GE& To EC
ITYPE=1 S€C TO 6O

33 IF(X2,LFeX7) €O TO 40
IF(X24LE4X4) GO TO &€
ITYPE=z *CC TC 50

~
I

42 IF(X3LLELX4) GO T €C
ITYOF=7 2rC TO 64
ec
rooITYPE=Y

6. IF(ITYOF (NZ,ITYPSP,ANN,IT.Z0,7) GO TO 70
3 J=J#1 IFRFC(JI=F°C §NTEMARTL(I) =DB(ITYPF) $GO TO 80

72 Y1=DRPEV(ITYPE) =NFPRV(ITVPFP)
FRO=FFRV4CCNST*FPRV*X1/ (X1+NB(ITYPEF)=DB(ITYPF))
J=J#1 TFREGC(J)=FRQ €X1=FRQA/F7(ITYPE)
] X1=XFERMX(ITYPE) +20,*ALNS10 ((HILOCITYPE) +SIGN(ITYPE) *
1ATANZ (THOF(TTYPE) ¥ IX1®*ALPHA(ITYPE)) y1.=X1*X1))/FLX(ITYPE))
DECREL(J)=X1

B IF(FRALGF 20,0 AND.FRI.LS450%4G) X1=CONST/2.0
Lo TF(FRA LTeZ0eCeORWFROLMTL50040) X1=CONST
FPRV=FRN
FRO=FEN+X4*FFQ STF(FPN,AT,FMAX) RETURN
1I=0 '£GO T0 10
eNE

SYMRAOLIC RFFERENFE MAE (RP=1)

ENTOY PCINTS
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VARIAFLES SN TP RELNCATION
g ALPHA PFAL AGRAY FeFe 0 CONST RFAL
8 nE QAL ARRAY FePo 206 DPRPRV RFAL ARRAY
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g FREM
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201 X7
EXTFRNALS
ALNGLN
STATEMEMT LARFLS
18 At
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LCOPS LOREL I
16 2r ® T
STATISTIFS
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TYPE
REAL
RFAL
REAL
REAL
INTCGER
INTERER
INTESER
INTC-ER
REAL
REAL
REAL

TYOF
REAL

NDF X

7477t NPT =1

RELCCATION
ARRAY FoPy
FePao
ARRRAY FePo
BRRAY FeP,o
Fo P
FoePe
ARRAY FePs
ARCS
1 LIFRARY
ue
67
146
FRAM=TC LFENCTH
o144 258
256N 173

200
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20
50
20

PROPFRTIFS
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K

SIGN
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EXT RLFS
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RFAL
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REAL
REAL
INTEGER
INTEGER
INTEGER
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RF JL

RE 1L

ARRAY

ARRAY

ARRAY
ARRAY
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SUPRAUTINE YFE2FUN 74/74  0PT=1

)

SYMBOLTI® REFERENCE MAF (R=1)

ENTPY ©CI"'TS

SN

3 XFERENN
VARIATGLES
0 AKTY
0 S9kT
6 Ner8tL
133 FWvAX
127 FRN
0 F2FRAOL
126 TkI
122 J
0 PEA¥
134 TwoPR
o xXLn
EXTERPMALS
ALNGAN
STATEMENT LARFLS
0 10
70 4°

TYeE
RFAL
ArAL
REAL
RF AL
REAL
REAL
INTER
IMTER
RFAL
RTAL
RPFAL

TYO
RFAL

ETN LuEeu1y 08/16/77
SUTPOUTINE XFERFUNCFREN, DEGREL JN,PEAK,XL,XHI 9L 0, HT,FZEROL, VIPRF
1FZTFOF ,ALC,AHT,ILOHI) VIPRF
NIMENSTON FRFM (1) ,NERREL (1) VIPRF
CATA ©1/ 316159265/, IHI/24HI/ VIPRF
J=1 FIF(ILCHILEQLTHI) GO T 40 VIPRF
VIPRF
EMAX=XLN*F2EROL TTHNR=Z, ¥RLO VIPRF
FLX=ATAN2 (THOB* (XLO®*ALD) y14=XLO*XLO) VIPRF
VIPRF
no 10 I=1,N VIPRF
J=1 SFRO=FZEN(T) STF(FFILGT.FMAX) GO TO 20 VIPRF
X1=FRM/ZF7FR0OL VIPRF
NERREL (T)=FFAK+2C o ¥ALOR10 (ATANZ (THOR® (X1*¥ALO) 5 14=X1¥X1) /FLX) VIPRF
VIPRF
X1=FMAX FFMAX=YMI*FZER04 FIF(X1.EQLFMAX) GO TC 40 VIPRF
FRA=FRFN(J) FIF(FFN,GT,FMAX) 50 TO 40 VIPRF
CERFIL(J)I=PEAK J=J41 VIPRF
f0 TO 20 VIPRF
VIPRF
TWNB=Z.¥BHT TFLX=FI-ATAN? (THO3* (XHI*#AHI) 51 =XHI*XHI) VIPRF
VIPRF
no 5C I=J,N VIPRF
FRO=FFFA(I) SX1=FPO/FZERH VIPRF
PEAREL (T =FEAK$20 ,#ALOG10C(PT-ATAN2 (THOB® (X1**AHI) ,1,-X1¥X1))/FLX) VIPRF
VIPRF
FFTURN VIPRF
FNT VIPRF
RELOMATION
Fofls 0 ALD RFAL FoPo
FoPs 0 BLN RFAL FoP.
APR BV FoPe 135 FLX REAL
0 FRED RF AL ARRAY FoP.
0 FZEROH RFAL FuP.
Fofa 136 1 INTEGER
ER 0 TILOHI INTEGER FoPlo
ER 0 N INTEGER FoPe
EoF. 125 PI REAL
0 XHI RFAL FuP.
FoPe 140 X1 REAL
E MRS
1 LITRARY ATAN? RFAL 2 LIRFARY
Su 20 ¢ 30
v 50
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ENTRY P
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VARPIBFL
n

i}

[
26r

i

f

EXTFR*A

STATIST

SLBRAUTINE PARAMS

SUPROUTINF PARAMS (XVAL,YVAL yDYVALyXMAKNO4yH,DISTFT,JX,RS,IFLITE,
1HITF,

cAaLL
CALL
CALL
CALL
II=H
CALL
CALL
CALL
CALL
CALL
CALL
cALL
CALL
CALL
CALL
CALL
FALL
CALL

74774 0PT=1 FTN L4.5+414

HITES)

HETFHT(HITEL)

RLMESS (™ (M)=$§",+100,XVAL, YVAL)

FLREAL (XMAKN O, 42, "ARUT™, " ABUT")

FLMCSS (" (K)=9",+100,XVAL, YVAL-DYVAL)
SCALL INTNOCIT,™ARUT™,"A3UT")

FLMESS (™ FT,9%,4100,"ABUT","ARUT™)
RLMESS (" (X) =2",4100,XVAL,YVAL=2,0%NY\AL)
FLREAL(DISTFT,1,"ART" ,“ARYT™)

FLMESS (" FT,9%,4100,"ABUT"," "ARUT")

FLMESS (JX,+100,XVAL,YVAL=2,5%DYVAL)
RLMFSS (" (R) =§",+100,XVAL,YVAL-2,E*DYVAL)
ELREBAL (RS, #+1,"ARUT" ,"ARUT")

RLMISS (" INGS",4100,"ABUT","ARUT")
PLMFSS (" S 2*,+4100,4XVAL,yYVAL=4,0*DYVAL)
RESET("PASALF™)

RLMESSCIFLITE y10,XVAL, YVAL =5,0%NYVAL)
EASALF (*L/CSTN™)

HETCHT (HITF)

RETURN

ENn

SYMBCLIT RFFERENCE MAF fR=1)

CINTS
PARPpANS

£
NISTET
H
HITCY
17

RS
XVaL

Ls
apSALFE
TATNO
PLMECS

TieS

SN

PROCGRANM LTNCTH

Tyer
PEAL
REBL
REAL
TMTERFR
QEAL
REAL

TY™E ERCS

RELCCATION
FePo 0 MDNYVAL RFAL
FeFe 0 MITE REAL
FePe 0 IFLITF INTEGER
0 Jx INEGER
FePso 0 XMAKNO REAL
FeFe 0 yvaL REAL
1 HFIGHT
3 RESET
t FLREAL
419 228
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VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

13.11.28

2979
2980
2281
2¢82
zce3
2¢cey
2¢85
2€86
2¢€87
2¢68
2c89
2990
2991
2992
2993
2¢9y
2€95
2¢96
2997
ec3e
2999
2000
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SURRBUTTINE TAPLE 74/74 0PT=1 FTN L.S+414 08/16/77 13.11.28
1 SUZFOUTINE TABLE(FREN,D3,N,IFUN, ISCRFT) VIPRF 3001
CIMENSION FREQ(1) 40P (1) VIPRF 3002
FRINT 1G,IFUN,IFUN,IFUN, IFUN, ISCRPT,ISCRPY,ISCRPT,ISCRPT VIPRF 3co3
13 FOPMAT(1H=,% FREN(HZ4)*,2X4A10,3(1LY,*FREG, (HZ,)*,2X,A10)/ VIPRF 3004
5 116X ,82,3(3LY,A2)) VIPRF 2005
NLINFS=H/4 FLINPRT=MOD (N,4) VIPRF 306
VIPRF ago7
DO 20 T=1,NLINFS VIPRF 2008
I1=T#MLINTS FI2=T1#NLIPES $I3=I2¢NLINFS VIPRF 3009
10 21 PRINT 20,FRFA(I) 4 NR(T) ,FREN(I1),DB(I1),FREN(I2),NRII2),FREN(IIY, VIPRF 2010
LOETEY: VIPRF 3011
37 FOPMATUIF10s19F124253(F24,1,F1242)) VIPRF 3012
VIPRF 3c13
TIF(LIMFPTLEN. () RETURN VIPRF 3014
biic VIPRF 3015
NLINES=N-LINPRT#+1 VIPRF 3016
VIPRF 3017
DO 42 T=NLINFS,N VIPRF 3c18
4% PRIMT G0 ,,FREOUI),DM(IY VIPRF 2019
cc . FOPWMATLL2EN;F12.1 3F12, &) VIPRF 020
VIPRF 3021
FETURN VIPRF ig22
FNR VIPRF 3023

SYMRCLIC RFFTRT NCt MAF (P=1)

FNTRY FCINTS
3 TapLw

VARIAFLES 3N Tye= F7LOCATIOM
¢ TE REAL AFRAY FePa 0 FREN RFAL ARRAY FoPo
e T INTTRER 0 TIFUN INTEGER FePe
A TSARET IMTE REP FoPle 144 It INTEGER
185 17 INTEGER 146 13 INTEGER
102 LIMPRY IMTEGEP 2 N INTEGER FePeo
149 NLINFS INTETER
FILF MAMES nang
OLTRNUT EMT

TM INF FULNPTIONS TYRE ARFS
MCcn INTEGER 2 INTPIN

STATE MEMNT, LARELS

ir2 19 EnT 1 20 125 20 FMT
g 136 30 FMT
LCOFS Le~rl T4nEY FROM=TP LENGTH PROPFRTIES
24 2 L 2 11 ocn EXT RFFS
EE Ar L 1f 1 11R FXT REFS

STAITSTICS
PROQFRANM LENCTH 1748

b
[N]
-
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CARD NE,

SLARNUTIMN

wm

10

s L

¢ I

SLYLRITY

TIOVMK 74/74 nPT=1

L R ¢

FTN L,F+bil

SUPROUTINE TICKXMK(TICLWM,FMAX, YSTEP,YAXIS,0RMIM

FININSION SREQ(2) ,0ECRFL(2)

¥Y1=ALOGLT (FMAX) §X2=Y1=-2,5*TINLEN $X1=X1-TICLFN

X1=10.%%X1 IX2=10.%%X2

DEMAX=NEMIN4YSTFP*VYAXTS 3DB=DBMIN ¢DELOB=YSTEP/S.

FREM(1)=F™AY SFREN(2)=F4AX SDECBEL(1)=NRMIN $NECBEL(2)=DBMAX

CALL CLRVZ(FRFN,NECBFL,?,0)

TRA=NBR*CELFF
IF(NB,CT,NEMAX) RFTURN

FRENA(41)=Y1 CIF(AMAN(N3,YSTEP) JEN.0.) FREN(1)=X2

DLAREL(1)=NR SNEFPLL(2)=DR
CALL CURVF(FREN,NENELL 42,10)
G0 ‘To o

RETURN
FNT

LS CIAGNQSIS NF PRNOLEM

THERF IS NC PATH TN THIS STATEMFNT,

SYMANLIN REFTRTNCE MAF (R=1)

ENTFY ®AINTS
T TINKVW
VARTIABLTE
€6 L
r ONEMIN
£7? NELN?
2n  FEREN
€1 X1
C  YAXIS
EXTFRNAL €
ALOGLC

SN

INLINF FUNRTICNS

AVNOT

STATEFMENT LAPELS

b |

10

STATISTICS
PFOCPAN LENGTH

TYe?
PFAL
REAL
REAL
RFAL
REAL
REAL

TYDE
REAL

TYPE
SFAL

IELOCATION
65 DEMAY
FoPs 72 DECPEL
0 FMAX
ARRAY 0 TIGLEN
64 X2
FoPe 0 YSTeP
LY
14 LIPRARY CURVE
ARGS
? INTRIN
740 €0

199

RFAL
RFAL
RFAL
REAL
REAL
RFAL

ARRAY

08716777

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

12.11.28

3024
3025
2026
3027
3028
2029
2030
3031
3032
3033
3034
3035
3036
3037
3038
2039
3040
3041
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v

29

CSLRFQUTINT FRry

SYMRAAL T

ENTPY DCIMTS
FRENAXNA

2

VORTAFL
3
n
271
22F
207
203
g

n

EXTERNA

STATrME
e

STATISTICS

£ e

AL™

ny
1
1A
TF
Ty

S
Ha

WIrTH
XEYCLY

Y

LS

BLAGLP
P MERS

MT

1c

LAFFLS

PCACDAN LTNFTH

AEFP

TYn-
oF AL
Rt AL
or AL
INT S
™TEn
TNTES
[TAL
RPF AL
RTAL

Ty~
RF AL

Er THIFEG Qe ETN L.S4414

SUBROUTING FPAXIA(E2F 0, 3ETA, X, ALPHA,F1,F2,Y,DY,XCYCLE,NXPLAC,
1102 WEY
FATA WINTH7{, 26/

XX=ALPFELGUF2/F 1Y *XCYOLE 2XX=(XX=HIDTH) 72,0
XX=BLOGLO0T1) #XXZYOYPLF TXY=1),0%%¥XX
IF=3HF = SIX=TLY = $IA=3I4N = FTA=TIHA =
IFUTPRIME «EQGa ) GO TP 13

TF=3HF r= TTX=3HYX’= 3T0=34RP= FTA=THA’=

FALL FLMFESTIF,y 3p¥XyY)

CALL FLRE L (EZERN, 1, " NAUTY RayTy
CALL RLMUSS (** (H) 79%, &1 30, ABUT™ "4 PUT™)
CALL FLMESS[™ 02,410 0,XXy¥Y=7,5%0Y)
CALL RLMTSST (T Xy BigX Xy Vit G*DYY

RALL FLREALIX,NYOLAR, AT ;**A8UT*)
CALL POSAL Pt ZR5PE LK)

PALL BLMEESAT By %y XXy Y=2, 5¥DY)

FALL ELREA TBET A,y TRIYT "> AT )
CALL CLMESSUT Ay Ty XXy Y= I, 5%0Y)

PALL FLPOAL (ALFHA,,2, "AEUT™,ATNIT™)
CALL TESALF(“L/OSTN™)

FETUPH
e

NPE MAP (R=1)

RCLOCATTON
FaFy 0 RETA REAL
Fals 0 F7rRN RFAL
Fiei e 0 F2 RF L
e 230 1P INTEGFR
. 2 TPRIME IMIEGFR
o 0 MXFLAG INTEGFR
g x ReaL
ey 225 Xy REAL
[ l‘.
© ARfE
1 LTPRAEY DACALF 1
& RLREAL .
2eE&n 182

0e/16/77

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIFRF
VIPRF
VIPRF
VIPRF
VIPPF
VIPPE
VIPRF

131120

2cuL?
3043
304y
3045
ICu6
3047
2048
2049
3050
3051
3652
3053
3054
3055
2056
3057
2058
3069
3060
3061
3062
3063
2064
2065
3066
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11

15

SURPAUTINE BETA

31

74774 0PT=1 FTIN L.5+414

SUPPOUTINE BETA(B,PFAK,SPLVAL,yX,ALPHA,FRFN,F7ERO,SGN,HILO)

FRETA (XX 3PEAK ySPLVAL 9 X9ALPHA,FREN,FZERO,ySGN,HILO) =
1010 0%* ((SPLVAL-PEAK)/20,0))*
2(HTLO+SGN*ATAN2 (2., C*XY®X**ALPHA,140=-X*X)) =
3(HILO¢SGN*ATAN2(2,0*XX* (FREQ/F7ER0) **ALPHA,
41,9-(FREQ/FZERN) * (FREA/FZEROD)))

PPIY=1,0 3NELP=0,05
FORY=FFSTA(PPRV,PTAK,SPLVAL yX, ALP4A,FREQ,F7ERD,SGN,HILC)
R=8PRYENFL®
F=FEZTA(E,FEAX,SPLVAL, ¥, ALPHA,FREN,FZERD,SGN,HILO)
IFCFPEV®FLE«Ce) HO TO 37

IF(ARSIFPRV)(GT,ARS(F)) (O TN 10

OELA==TEL® ¢B=RPRV SF=FRRY

PPRY=P § FFRV=F §8=B+DEL3
F=FRETA(E,PEAK,SPLVAL, X, A\LPHA,FREN,FZERDySGN,HILO)
IF(FPRV®F+:Te8s) GO TO0 12

E= (MPRY* F=2%FPRY) / (F=FFRY)
RETURN
ENT

SYMBCLIM PEFERIMCE MAF (R=1)

FNTRY PCTIMTS

3 nETA
VARTAFLF S

0 ALPHA

1F7? QFRY
162 *

r FEIN

A 5 {1

LI

"X
EYTERNALS

ATANM?

INLINF FUNRTTONS

STATEMENT

363

AFS

13

STATISTICS

CFEOFRAM ["NCTH

LAEFELS

TYPE
RTAL
REAL
BFAL
PEAL
RE AL
REAL
araL

Dl‘AL

TYD
REAL

RELCCATIONM
Py 0 P RFAL
160 DEL® REAL
161 FPRV REAL
FuP, 0 F7ERD RFAL
Feb, 0 PERK REAL
FaPe 0 SPLVAL REAL
TYPE  ARES
2 LIRRORY
£ ARFS
+ INTRIN FRETA RFAL a
w30
1e3n 11%

08716777

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

123.11.28

3067
3068
3069
ac70
3071
072
3073
3C74
3075
3076
3c?7
3078
3c79
KLY
dget
3c82
2083
208y
3085
3086
acez
3ess
3089
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SUPPNUTINE TERPLIN 74774 0P =4 FIN 4.5+¢414 08716777 13.11.28
2l SURPOUTING TERPLINCX,D LX,XINIT,XARRAY,IXARAY,Y,YARRAY,N) VIPRF 3090
VIPRF 3ge1
OIMENSTON XARRAY(1),YARRAY (1) VIPRF 3092
VIPRF 3093
5 IF(IXARAY EN.1) GO TO 191 VIPRF 30<y
VIPRF 3095
I=(X=XINIT)/DLLX $XI=I VIPRF 2096
V=YAPRAY (T+1) 4 (X=-XINIT-XI*NELX)* (YARPAY (I+2)-YARRAY(I+1))/CELX VIPRF 3ce7
RETURAMN VIPRF 3098
17 VIPRF 3099
VIPRF 3100
197 00 120 I=14N VIPRF 3101
J=1 FIF(XARRAY(I).GE.X) GO TN 120 VIPRF 2102
11y cONTINUT VIPRF 31C3
e VIPRF 3104
12 IFAXAFRAY(JYNE,X) G0 TO 130 VIPRF 2108
Y=YARKAY (J) SRFTURN VIPRF 3106
VIPRF 3107
13" Y=VARRAY (J-1)¢ VIPRF 3108
g 1(X=-XARRAY(J=1))*(YAFRAY())=YARRAY (J=1))/ (XARRAY (J)=XARPRAY (J=1)) VIPRF 3109
VIPRF 3110
RETURM VIPRF 3111
FNN VIPRF 3112

SYMROLIG FEELRUMIE MAF UR=1)

ENTRY PCIMTS
T TrHELIN

VARTAFLF S SN TYPT SELOCATTON
©onrLY REAL FoPy 61 I INTEGFR
m o Tyaray INTECER Fors 53 J INTEGEP
0 N INTELAER FoPe 0 X REAL FoPl
0 xpReAy RraL ATRAY FoCs 62 XI REAL
C b G 14 g RFAL Fig Py 0 A RFAL FePo
C YOPRAY SEAL ARRAY Fe P
STATEMENT LANELS
1 1cn 3119 4o 120
Gy q@s
tenps  LAREL IND X FREM=TN LENCTH PRAPERTIES
3 ifr L 12 1t g0 INSTACK EXITS

STATIS IR
PRACRAY LiNGTH 1747

)
»

202
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SLRRFANTINE NIJAN 76774 CPT=1

1 SUSROUTINE NUAT(X4DELXyXINITL,Y,YVALS,N)

CIMNRION YMALS (L)

¥I=AX=XIMITLY VDELY 3I=XI $XI=I
& X1=XTNITL4XI*CFLY TXX1=X=X1

I=Te¢1 SIF(XNLNT,Ce) GO TO 1€

Y=YVALSC(I) eRTTURN

11 17 XI=X41+DELX $K=I+1 FIF(INE.1)
X2=X2¢CELYXY TJ=¥kei €50 T9 30

20 X2=X1-PELY $J=I-1

15 30 XX2=X=X2 ¢XX3=X=X73

¥1X2=X1=%2 ¥IX1¥3=Y1-X3 3IX2X3=¥X2-X3
Y=XXZ¥XX IRYVALS(II/Z (X1IXP*YLXT) =XX1®¥XXI*¥YVALS(J)/ (X1X2¥X2X3) +
IXX1¥XNZEYVALS (K) /7 (X1YI®X2X3)

RFETURN
2P FNC

SYMRQLIC REFTR=NCE MAFP (R=1)

ENTRY PPINMTS

3 nuap
VARIAFLETS SH TYR" RELORATINN
¢ nrLx REAL Foo,
70 9 TNTESER
¢ om INTERER  *UNUSFN FoPa
£1 X1 REAL
6L X X4 REAL
72 XXz RFAL
73 ¥1y2 REAL
£7 Xz REAL
gF x1 RF AL
G YVALS REAL ARRAY FoPa

STATEMFNT LABFLS

24 ar 21 29
SYATICSTINS
CRNACRANM LENFTH 760 62

GO TO 20

62
66

71
62
74
75

0

I
K

XINITL
Xx?2

X1
¥1X3
X2X3

Y

FTN L,5¢414

INTEGER
INTEGER
RFAL
RE AL
RFAL
RFAL
RF FL
RE /L
RE L

08716777

VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF
VIPRF

12.11.28

3113
3114
3115
2116
3117
3118
3119
2120
3121
1122
2123
2124
2125
1126
3127
3128
3129
3130
3131
3132
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